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PREFACE 


T his book is wnttea In the siocere hope that it may 
be of some use to the artist^potter student, and 
te ach er of the craft. It may also be of interest to 
the industrial designer needing a background of processes 
and technique, to the layman seeking a more intimate 
knowledge of pottery making (for we are all usera of 
. pottery if not actual makers) and in the sphere of occupa- 
• tional therapy where its remedial value has proved of the 
‘ greatest service. 


“V 


The book is the result of some twenty*five years' 
experience, with first-hand knowledge of the various 
processes and methods used. The connection between 
the individual craftsman and the industrial worker has 
S been stressed, for in pottery making each is a craftsman 
in his own particular right, and the machine tool has not 
entirely replaced the hand. 

For artistic standards, 1 would refer the earnest 
student to the excellent examples in our museums. 


They are of every type and origin, a rich source of 
esthetic values, and an inspiration to the potter. 
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INTRODUCTIOK 


T ie art of tbe potter ie ose el eldest of all the arts, ior man 
has veaMb and scolpiores oi baked day 
preUstone Uoms. Tite Milieet p^iiaiy was amplp dried la the 
SOB, boi the diKOver; that day ewld be hardenod by fue, and tbe 
later biowled^of glassratderiod tbe porooa pot impervious to mnrtoie, 
gave malt a fiae fanperiahable oiterial of streagth, beauty 

and great artistie expresdca. 

Daring tbe best periods oi the past, pottoy was made botb by 
the individual aaftames or email greop worUng collectively, as wall 
as by the large team wcckbg coder factory-like ccoditlons. Greek 
and niinrwe potters RUHt have worked in both these manners, • 

Tbe manner of nahang pottery has undergone little cbsjige, 
fundanwitally. aincs tbe early tines, except that in the case of factory- 
made wares, mote mechanical oteans and reprodoctive metbcds are 
now employed, boi tbe principles onderiyiDg these are the same. 
Qay still laqains the inlunate touch of (be and expert skiil at 
every stage. Tbe most mechanicsf potter's wheel is stiU based <b the 
prmubTe wbed of tbe peasant potte r and. modem Bins, though moch 
larger and mom efteient, ate baskally tbe same. Some of the worid's 
Bost beautiful and exqoisile pots must bare heot produced wiib 
rudimeatitfy o^mpmeni, the disadvantage el which was offset by the 
loving care and great of the aeftsmen. 

Tbs twentieth cantwy has brought its own partienlar probiems 
aivd demands. These ire pertly met’by speciahst process ivorkers seid 
mass produeUeo coethcds: yet there is aa laerea^ demand for the 
todfvidaal wcrt of tbe artist and intimais e x pres at on ol the aafts- 
man. By tbe vety oature of tbs craft, pottery lands itseU more than 
any other manual art, to such denaads. 

It must be pointsd oot that sent of tbe mcdem industrial methods 
have b«en adopted not because the precessa otfsred artisoc pcssi* 



bOib^ but b«c&UK they were capable of beini ezp)nte4 to imitate 
older proceoea at a mocb cheaper price. Tl»a aitislie posaUKtitt ot 
the sew pro^e were *ot always seen, bot lately K bas been reaEeed 
that mas prodocUos methods ate la^timale, providing that the 

method is sot inutatiTe but coBtonos to Ita own aethelica. Toe often 

bowevtf. forms m ade by hand methods, were adapted to the saacbnies 
i"» teed of the pecnliai Undtatieos of the ouehina bdn^ rec^tsed 

asdspeaallydngnedfor. Tbwcoold only lead to gradoaidsterioraticis. 

In the first pls f^ we bad thrown forms, which were fonctlceial 
with truly wheal lude cbaracterutics with ^ pufiad baodles and 
adeqoete sposts; later, moulded forms which were clean and precise 
but degenerated into softened and blurred forms. Lastly we have 
ouchine-mada goods by oompletely automatic machinery. Is the 
decorating process, paiatii^ was unitatod by overglase engraved 
transfers (tilled in by hand) and ebromodiiho^phy m imitatian of 
pajntmg, with or without baod«eeoching, foQowed by pheto-litho* 
graphic transfers. The washiog*in of ground c^oura by brushwork 
was superseded by grounddaywg on^. to be foDowed by aerographed 
coloor. Robber stampng in gold ehmmatsd tbe gilding by hand, 
and the shallow engraved plates eoonofnased in the qsantity of gold 
used. Direct bnabwork decoration led to pawed outlines brushed in, 
followed by the silk screen standi. 

All (hk had led to a gradual artistic and technical datcrimaUeB, 
bat there is no rasoo why ebromo-hthography or any of the other 
methods not be used in an interestiiig manner. The proem 
maitos but Buie, it is the use to u4uch it is pot that U important 
if we are to achieve that standard of axceUmce to be seen to the best 
works of the pest. 


Cfupt^ I 

Narucc of Clays and Bodies 


T he cbaracteiistic of day is plastidty In 

the wet state, a quality which it loses tenworarily 
on dryiog, azid permanently when fixed. Gays are 
decomposeif rocks colloidal in nature which upon being 
burned return to something like their ori gin al rocky 
state The term day is used when oatur^ clays are 
iadicatad. and Mi*4 (or fdd*) when a composition of 
one or more natural clays is used together with oushed 
rocks and minerals. 

Natural days are sddcm used alone, as few are satis* 
factory in themselves, being either too plastic, or 
insufiaently plastic, and do not possess the tmee de^lte 
c^perties wmch successful pcktery*makmg demands. 
The most important is. of course, ^utidty. for without 
this the shapes could not be formed, whetKer by band or 
mould. The second is porosity; highly plastic days can 
easily be shaped but do not permit die water to escape 
and consequently warp and crack. The third property 
is density and power to vitrify under heat. Clays must 
have a refract<^ nature, so that they do not collapse 
or fuse during the firing, but all will depend upon the 
degree of beat to which the clay is subjected. 

Host English earthenware bodies are compositions of 
ball day from Devon and Dorset, china clay or kaolin 
Tore Cornwall, calcined flint stones from the seashores, 
md Cornish stone. Each of tb^ ingredients i$ balanced 
me against the other. Ball clay to Qv^Iastidty, china 
clay to give whiteness and strength, F^t and Comi^ 
stone to give porodty, strer^tb. and fire resisting 
qualities. In commerdal pottery-making as many 
oiiferent recipes are used as there are potteries, and the 
varions type ot pottery all call for different compositloQS. 
making aefmidon a highly complicated affair. 


A further complication occurs when glasea are used, 
as these have to tit the body. A mutual relationship 
must exist between tbe body and glase used, otherwise 
many faults, craaing, crawling, etc., may result. It will 
be rea^y undersWd that from the various materials, 
and by a correct adjustment of the ingredients, a body 
can be composed to suit tbe requirements of the worker 
in any type of pottery-makmg. 

Unless one is prefixed to compound one’s own body 
from the natural rolneraJs however (which is a tedious, 
complicated and messy huauessl, it is better after trial 
and error, to purchase prepared bodies from a regular 
source. For Schools and Insbtutions, this is by far the bet 
course to pursue, as the preparation of the body (unless 
one is fortunate in having a local day which require 
but little attention and additions) requires much equi^ 
ment and many hours of labour. If a local clay is used, all 
factors of heat, glaze, decoration, must be httw to it, 
thus imposing strict limits. The one linut to which most 
workers and students will wish to confine themselves 
will be the liimtation of firing, by the degrees of heat 
attainable by the particular kiln they happ« to possess. 

Strictly speai^, types of pottery can broadly divide 
into three aasses. Banhenwau. ttonevars and pere^Mt, 
each having a different body and each bearing qualities 
of a different nature, yet each having its own particular 

*^rt£na^is pottery, whether glased or unglazed, 
which is porous in the biscuit state after being fared. It 
is sometimes called Fmgnu. and is always opaque. In 
texture it may be coarse or fine, and it may be white 
or coloured. For hygienic purposes, it needs completely 
elasiftg with a non-ctasii^ glaze, otherwise particles of 
food, dirt, etc., are absorbed into the por^ biscuit. 
Various types of glazes are used on it which may m 
cither transparent or opaque. These are alkane m 
nature, such as Perriaa Faience, lead glaze, boraac 
glase, or glazes rendered opaque by the use of tin and 
other opacifying agents. ... 

Stoneware, differs from earthenware, by being vitreous 
in nature, and differs from porcelain by being non- 
translucent. It is really a kind of earthenware burned at 


i |re^«r beat. It is, therefore, as its name much 

strong. Natural clays are sometimes used if they do 
not loU their shape when fired to vitrihcatioo, or by 
overbeatingf. 

A mixture of fireclay with a more fusible clay, or even 
fel^r may be used. It is often dated with giars, 
but when this is unsuitable, the body may be fired to the 
biscuit slate and glaaed with siinilar dazes used for 
earthenware, it is also often softly baked ** centigrade) 

to facilitate handling and then coated with a glaze that 
matures at the same Mar as the body. As the latter must 
be vilrified, a less fusible glaze must be used which 
gene^y means a leadless g^ase. 

Ponuains differ from other kinds of pottery in bejag 
translucent. Tl^ are also bard and vitreous. No siule nat¬ 
ural day will give porcelain, and the mixtures are onen less 
plastic than ^rtbenware or stoneware bodies, making 
the technique more difficult. True porcelains are made of 
white burning materials, though there are many mixtures 
used for mak^ tbe various kinds. Tlisy are briefly 
called hard paste and soft fate porcelains; tbe terms 
rder to the relative hardness or softness of the fired 
^le. but more so to the refractory nature of the bodies. 
The porcelains are more opaque glasses. 

Tbe true hard paste of tbe Chinese is a mixture of 
kaolin and petunze. Out English version of porcelain 
has a large percentage of bone ash in its composition, 
hence the term hone cXwwi. 

Points io remsmbsr about bodies :— 

Ail clays and bodies contract when drying and firing. 
Earthenwares ati^t one-tentb to one-twelfth. 

Stoneware about on^olnth to one-tenth. 

Porcelain ooe-fifth tc one-eighth. 

Ah carl be tendered into slip by the addition of water, 
but slip will have more cootractioo than the plastic 
body. 

body can only be brought back to the plastic 
state by being thoroughly kneaded and wedged. 


u 



CkApUr 22 

Built-Up Shapes 

Coitlog. Plnchlog a&d Slab-buUt pl«caa. 


and pinchini:; square shap«e oy building with thlo slabs 
of c^y. For the school, these are excellent methods to 
start with, in fact it is exactly how primitive man must 
have begun hU early pot maloog. 

Coiling. 

The clay, after bang kneaded or wedg^, is rolled out 
00 a wet plaster (or smooth board with a non-$ticky 
surface^ into long ropes of clay about three-eighths of an 
inch thick, or mon. according to the sise of the pot to be 
made (F^. 1). The base may be made from a flat coil 




Fit- 1. Tk* bt*4 
fo* a t«iUd p9t 

of clay or from a flat disc of clay (F^. 2). The walls are 
raised hy coiling the ropies one on top of the other, round 
and round, each ring being carefully welded to the lower 





on the inside «the wall progresses {Figs. 3*4). Outward 
bulM are achieved by Wlding outwards a Uttle» and 
incttives vice versa The outer surtace oi the pots may 



l>e smoothed over or the may be t^d together m 
a decorative pattern, but a coded pot wih 
concentric kSc of a thrown pot and should 
accordingly. Handle made from rolls of clay may be 



Pit. a Svffau a«4M«A( /»* • 
600*4 P«t, fie**- 


added, stuck on with a little slip and welded on to the 
pot {Fig, 5). When really lar« pots axe to be made, 
of a si r e which cannot be made on a wheel, coding is 




perhau Che most feasible manner of making thetn. It 
B resHy surprisii^ bow symmetncal a well-made coiled 
pot can be. CoUm ware is made by the natives of Sonth 
America, Uganda and New Guinea, and is practised as 
a hand icr aft in our pritaary and secondary schools. 

pinched Pottery. 

This is similar to coQing, except that the walls are 
built by presKiig small pieces of clay around the edges of 
the base formli^ a smooth ring which is kept vertical by 
means of the hands. The process is continued until Che 
required height and shape have been attained. Tlu 
surface is finished by n^bing and scraping. This is 
again, an excellent way of making really large pots, and 
it is the method by which the large refractory glass¬ 
house pots are made for the glass industry. The natives 
of Tanganyika and other African tribes make fine 
symeaetncaf shapes by this method with the aid of 
a beater to coi^ldate the clay and an (ud crock to 
scrape the sides. 

Slab'built pieces. 

By rolling out thin slabs of clay into various shapes 
and bending them wlule still moist, intereetii^ forms 
can be made [Fig. 6). Or the slabs can be left to harden 


Pif. e. A M tt /Of 
'(n) OeflstiMffelaji. 

?S) /rru TVtM 

(«1 MMsi tfOfWf niM vm and 
faettnad iomn. 

a little and cut up into {xeees to be stuck together with 
shp; rather like joinery is done. By this meth^, ^ 
ftoru of sauare and oblone shapes can be made. On the 


occasion of tbe birth of a child to the peasant potters of 
Staffordshire, a ziuiuature cradle would bt ma^ in this 
maohec and the name of tbe child and the date of its 
birth would be trailed in slips upon it. Money boxes 
m the form of cottages are excellent axam^es for schools, 
thus combining pottery with some tno^wedge of arehi- 
tecture. Whatever form is attempted, Ae various 
pieces must be well joked with slip and the inside comers 
welded together and streorthened with rolls of clav 
hnnly modelled into tbe shape (Fig. 7). It must be 



^embered in this case that once clay has hardened 
it has lost its plasticity and cannot be bant These 
various prinuhve ways of making pottery shapes are of 
excellent educational value in schods. 


II 



Chapter III 

Throwing 

T he tfiromng whe^ is the most .ancient of ail the 
potters' macbiaes. It has lanei/ been superseded 
cythtjoii^ which is reailp only a more mechanical 
forra of throwing machine, but ;s still the most aesthetic 
way of making a piece of p^tery. Fortunately its decline 
has been arrmted by the revival of the potters' craft in 
studio and school, where it is the principal method of 
forming shapes other than EUt pieces 1 ^ plates and 
dishes. In the factory it is mual to find throwing used 
only tor the production of "art" pieces and other forms, 
such as large electrical insulators, etc., for which it is 
still the best possible way of making. 

A thrown pot has individuality which a more meebaB> 
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cally made piece caa never have, and it is in this direction 
that its future lies. 

In principle tbrmin^ eonsists of shaping a mass pf 
clay on a revolving horizontal disc. The niass is centred 
by pressure of the hands—after which the day is pulled 
up into a hollow form and shaped by pressure of the 
hands £rdn within and without Into the desired form 
iFi§. 8). In practice it requires the most correct manipula¬ 
tion to deaf with the centrifugal action of the spinning 
wheel and ktep the pot concentric, bat by careful practice 
and by doing the correct movements at the ri^t time 
and by apdying the correct speed, most pe^ie can leam 
this most fascinating art. It is somewhat difficult to give 
written or illustrated iostruction. as a practical demon¬ 
stration or motion picture is needed to give the correct 
co-ordination of bud movements and speed, but if 
careful consideration is given to the following and if it 
is mentally recorded before attempting to use the wheel 
then some success should be achieved. 

Wheels. 

There are many types of throwing wheels, but the 
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pruidple of a revolvmf disc on a vertical spindle remains ^ 
the same—only the motive power is diilerent. Wheels 
are eitha driven hy kieldng a heavy Gy>wheel at the 
base of the spindle, or propped by a law bar coupled 
to a crank abo'^ the fly-wiieel; or the spindle is driven 
by a rope from a lar« gear wheel. The latest modem 
types are electncally anven (F^gs. 9-11). 
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The preparation ot the clay tor throwinf Is ol the utmost 
importance. It must be perfectly homogene<^ and with¬ 
out air p^ts and afso of the right coasisteiicy of 
dampness. If very wet and soft, it wUl not stand up, 
but will squat upon the wheel; if too hard it will make 
the trowing lahcrious. Much will depend on the nature 
of the shape to be made. La^ pots reouire a stifler 
clay, small ones can be made with a softer day. To work 
the clay before throwing, it must either be put throi^ 
a pug-mill, which is like a huge mincing machine [see 
f), or be kneaded and wedged by hand. 

Wedging. 

The clay in a goodly quantity (about 10 Ib. to 201b.). 
is put upoB a mock of damp plaster, stone, cement, 
or wood-^ything with a fun clean surface will do, sot 
too porous or smooth, otherwise the clay will stick, 
although this may be overcome ^ stretching a canvas 
type cloth across it. The mass is cut in two by a brass 
wire, the top half reversed and raised above the head 
and brought down smarts, smacking and spreading the 
lower haU on the block, fum the whole lump about and 
keep repeating the process as many times as are necessary 
in or^ to mue It homogeneous. It must be remembered 
that if two very flat surfaces are brought together, a 
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loud b&ng will ensuo air may be iiDprisoned in tbe 
da;, hence the need for reversing the top half over, thua 
presenting a rounded side to the under flat surface 

S 12). Koeadmgf is a rotary movement having a 
ar effect. Wedging and kneading are laborious but 
absolutely essential, as time and energy spent on getting 
the clay into condition will save many h^rtbreaks when 
actual throwing takes place. 

Throwing; 

The clay is made into balls as round as posable, 
about 2 lb, per ball is a good siae to start witb. {Later, 
when larger pots are attemMed, it is better to shape 
the clay into cones.) The bm is then thrown on to the 
disc by the ri^t hand, being guided on by the left. 
Setting the wh^ in an anti^clockwise motion and basting 
tbe day with water, the left band is pressed uainst the 
revolving clay, forcing it to the centre. The elbowa 
should be tucked well into the sides or rested on the 
edges of the throwing box and both hands brought into 
play witb a pincer movement 13). The whole of 


Fig. IS. ^ 

the left band should be around the ball and tbe right- 
hand fingers around the left, allowing a sliding movement. 

'Dien the ball is shaped into a cone by squeeaing the 
palms of the bands towards tbe centre cf the ball. The 
pressure should be nearly across the diameter. This 
lorces the clay upwards and H the hands are inclined 
inwards witb pressure at the right place, the result will 
be a centred cone. Squeezing may take place as the 
hands move downwards from the top of tlM cone, thus 




iurtb«r extruding’ the cone upwards. Any wobble is 
thus worked out at the top. 

To depress the cone 14) place the ball of the lett 
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band (the metacarpal bent of the thumb) on the top of 
the cone and press downwards, keeping the fingers 


around the »des and the arm quite steady. Any cnect 
of nrushioonuag of the mass can be counteracted by 
lateral pressure with the right hand. It caimoC be 
eraphasued too greatly that it is the left hand and arm 
wlu^ do most of the work at this stage and it is good 
mctice to tty this centering with the left hand only, 
^peat this movement until you have a perfectly centred 

3 list cylinder. To open this upwards and outwards 
ig. ISj, keep the han^ copped arotind the cylinder and 
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insert the right thumb dead in the middle (both thumbs 
can be used on a larger mass of clay) and push the 
thumb downwards end then slightly outwards, leaving 
sufficient day to form the thickness of the base. Then, 
keeping the right thumb inside, tun the right-hand 

3 18 undem^h the band sod grasp the left wrist 
them, thus bringing the two wrists together {Fig. 
16) i this enables you to squeeae the thumb backward 


and towards you* at the same time puUing up the thijuim| 
wall. A teod^cy of the wall to spread outwards should 
bt countered by pressiDg the left band inwards. 



Fif, le. FirtI movfmMi to r»U4 tU 9eJi 

At the end of this movement, both bands are takes 
from the top of what should be the start of the hollow 
cylinder. The final thinninf is done by inserting the left 
hand vertically into the inside of the cylinder to support 
it, while pressing and lifting against the outside with a 
bent index finger of the right hand {Fig. 17). The wall is 
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thinned in this movement by starting at the base and 
slowly bringing the hands upwards. It may take repeated 
actions of the movement to accomplish tins. The co« 
or^ation of speed and hand-movement is important. 

For the centering of the ball plenty of speed is neces¬ 
sary. up to 900 revs, per minute, but lor the opening and 
thinning, 100 revs, per minute, while for tall pots at tbe 
finish ^ or 60 revs, are fast enougb. When the cylinder 
has been duly thinned, it may $e shaped by inessure 
from within and without bv various movements of the 
hands, pressing oat a bulge from inside the pot or bring- 


uif m tbe top (^i;. 18). AU this dme the day niust be 
kept wet with frequent bastings at the start of each 
movement. 
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The chief fault in throwuif is wobble; this is caused 
either by unsteady bands and aims, or by unequal 
squeedog. Any eccentricity can only be worked out 
at the top where it can be cut off by a needle or piece of 
wire pulled taut between the tbumSs. If nanovr-necked 
pots are required, the cylinder should be kept narrow at 
the top right from the start, for it is extremely difficult 
to decrease a wide*montbed opening, as the centrifugal 
action of the wheel tends to widen the mouth. To 
counteract this, it is good practice to leave a somewhat 
thicker ring at the top of the cylinder. For the 
reason bowls are easy to throw providing that too flat 
a section is not attempted. 

To cat tbe pot off the wheel, clean away the surplus 
day from the base with atuming tool, and then with the 
wire pulled taut and pressed down on to the whed by 
the thumbs, swiftly cut it clean off the wheel {Fig. 19(. 



Af. )S. CumyitA4 f«t off On 

If a little water has been splashed on to tbe wheel head, 
tbe pot may slide off easily with a little push at tbe base 



&i)d be ^thered into tbe hands, b«t care must be taken 
not to distort the soft shape. If it is a jug which is bemg 
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thiown, the spout may be bent outwards at tbU sta^, 
by heeding toe lip forwards with the left index finger, 
whilst sapporting the rim with the thumb and forefinger 
of tbe right hand 20). Tbe pot may be left to dry 
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a little il it i$ veiy soft, but the spout must be fonued 
before tbe day has lost Its plasticity. 

Bowls ai« difficult to cut off, owin^ to their width. 
They are bet made on separate plaster slabs fastened 
Sown on to the wheel head and removed completely with 
the bowl made on it, leaving the cutting off until the 
body has hardened a little. Lids are usually thrown 
upsfde down leaving plenty of clay at the base in order 
to produce the knob by turning (Ptg. 21 ). 

Spouts can be produced from narrow tapering cyhnders; 
ent and sha^ when harder 22). 
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A /ets importani points /or ^nners to rmmitr about 
tirovifi^ :— 

(1) See that the clay is in the right condition. 

2\ Hake the ball or cone really round. 

Thiw it dead in the centre of the wheel. 

Present a stiff and steady left arm with the elbow 
well tucked inwards toavds your body. 

Keep the clay well basted with water. 

Adjust the speed of the wheel to the varying 
needs in accordance with the progress of the pot. 
Do not attempt too large a pot to begin with. 
Never snatch the hands avray from the shape. 



Turning. 

After the shapes have been dried into a serai-bard 
condition—resen^ling fiim cheese—they maybe finished 
on a horizootal lathe {sot Plait 2! and Pig. 25), or, 
inverted on the throwing wheel 26). If a pot has 
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beea well and truly thrown, It stiouJd require but little 
turning* but tbe base will probably need socae attention 



fig. it, Sam* Onmn i/>»p*3 : 

{«) U tU M*o<t pMsmtian. 

Ctfftt Mkor. 

(s) Tu^ by 1*4 otMor, 

{Fig. 24). Turning is precisely suoilar to the corres¬ 
ponding process used for shaping wood* metal, eta The 
shape must be centred and fastened on to tbe lathe, 
whether vertical or horizontal* by roeans of a little clav 
or by welding tbe pot on to a cfutck which is a round blo» 
of wood sciew^ on to the spindle. KoUow cfmns may 
be used for narrow-aecked articles* into which the p<rt 
is inserted. The body should be cut* not scraped* and the 
tool held firmly to prevent it vibrating, S^e fonn of 
band rest should be provided for steadiness* a sUde-rest 
in the case of the horizontal lathe (.F^> 2$)* and a long 
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stick in the case of the vertical method . 26). Turabg 

tools can be made from pieces of iron noofnag, beiit» 


shaped and hied with a keen edge (Fig, 23). Turning 
should be done with great restraint and only where 
oecessary, otherwise toe pot will lose much of iC$ 
character (Fig. 27). 

n /t un' 
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iaodles aad Spoum. 

It is at this stage after tuniiDf, that bandies and spouts 
are attached. The clay must not be harder than the firm 
cheese state, for if it baa lost too much hf its plasticity, 
u 
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adhesion of tbe separate pieces will not take place. The 
handles and spouce, as as is possible, be ot 
the same state of hardnesa and contractfon, otherwise 
tensions will be set up when tbe pieces are stock, due to 
onequaJ shrinkage. 

They may be attached with a little slip (clay and 
water) and hrmly welded together to make the separate 
parts into one whole, otherwise there may be a tendency 
to sprinf and crack away. Handles may be pttUed from 
a c o n ica l mass of clay field firmly in the left hand and 
extruded downwards. This gives a gently tapering 



natural handle form {Figs, 28*29). The clay requires 
basting with water as in throwing. After fvikd. 
the handles require banging up to diy a little, after which 
they may be cut and bent to tbe required length and 
shape. Excellent handles of uniform thickness and of 



any length and aecrton, may be cut by means of wire loops. 
In this caae, the wire loop is dragjfcd through a mass of 
IxoinogeneoM clay, cutting and pulIiM with it, a stnp of 
day of the section of the wire loop {Fig. 30). This strip 
is then bent to the desired shape, dried a little and then 
attached to the pot. 
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Chapkr TV 

Moulds for Ponery Making 

K nowledge of mouldmaking is necessary for 
the modeller, as tlie two go hand in han<l. The 
modeller must consider the niunbar of parts his 
model will require whiin moulds. Simple shapes, 
such as saucers and plates arc, of course, reproduced from 
sin^e moulds as are most cups and l:^ts. if tlicy are 
fundamentally wcd^C'Shapcd, not Incurved or with feet 
incurved. If tlie model U to be reproduced on tlw jollcy, 
it must bo perfectly round and true; if for casting a 
little irrcgxilohty docs not matter much, but even so, 
it is better perfectly accurate. 

Early moulds appear to have been of wood, motal or 

cdal>Astcr. Tlic ancient Greeks ajid Itomeuis, eutd in some 

eases Early Staffordshire Potters, used fitvd clay [or 
biscuit) moulds. Jictw'cen 1743 and 1750 l<al]>h Daniel 
ef Cebridge, introduced from France the use of planter 
moulds. 

Plaster of Paris (Calcium Sulphate) is produced by 
heating or " boiling " gyifsuro or plaster stone. It is 
made by healing the stone to a temperature of about 
160*P. when it appears to *' boil," It is then removed, 
cooled and sifted. If it is overboiled it suells too much 
and doi^ not mix well; if undcrbofled it Nnll not set 
properly. 

Moulds of plaster are now generally used for tl« manu¬ 
facture of Mttcry bieutise they are easily and clieaply 
made, and because tin y arc highly absorbent—drawing 
the moisture out of the clay rapidly, so perniitling tlie 
pressed or cast shape to be delivered quickly. They may 
also be re]>roduced with ease and this is important, as 
tliey wear out after a few dowti pieces have bexm made. 
Any number of moulds can be produced from tlic original 
mould. 
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Moulds of wood w us«d for &rtklos of very simple 
shape, such as bricks and crucibles, etc., and moulds of 
day are sometimes used instead of plaster moulds. 
Tb^ latter are sh^ and dean and more durable, but 
arc mote expcrisive and only slightly absorbent, and so 
have a lower output than moulds of plaster. 

Moulds of bak^ clay are preferable for the r^roduc* 
tion of applied ornament sudi as leaves, lcw*relief figures 
and simiinr. Tlie elay is pressed into the mould, and the 
surplus scraped off with a knife before removing tbe 
ornament from it {Pig. 53). Plaster would not stand up 
to such treatment. Moulds of brimstone (sulphur) arc 
sometimes used for this purpose of ornamenting as they 
arc easily made and are liacdur than plaster, ^^^ey are 
oiled before use to prevcjit the day "squeezes" from 
sticking. 

The Model. 

For reproduction by jolleying or by casting and 
pressing, an exact model of the intended article first 
of ^ to be made. This model is usually in clay or plaster, 
but other materials can be used. If produced in clay it 
is Qsually solid, but sometimes is built up on a plaster 
core. This cote helps to prevent the clay from twisting. 

Wlien modelling, allowance must be made for the con¬ 
traction of tbe body during firing; the model must be 
made bigger than tlie actual finished ;ncce will be (for 
contractions, see page H). 

The tocls re^uirfii for tnodeUiftg and turning modeis 
are :— 

Turning tools of all sh^cs and sizes for shaving down. 

Ketal scrapers (spring steel) with straight ed^ and 
toothed for extra scraping. 

Steel spatulas and toothed tools of a variety of shapes. 

Wooden modeiling tools, various sirapes. 

Measuring instruments, rulers, set squares, compasses, 
dividers, etc. 

Sponra, brushes—stiff hc^ hair and soft sables. 

Polishing hom or tliin spring steel. 

The day used for the actual modeiling of the model, 
should bo a good quality modelling clay free from grog. 
Irregular shapes, such as figures and animals, are 
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modelled straight-fonv&rdly Irom soft day end allowed 
to harden e little before inoulding. Round models cen 
be lathe'tumed, either vertical or horiaontal, tbou^ 
handles, spouts, etc., are modelled separately. For ether 
Shapes it may be best to prepare a block of soft clay a 
few days before it is required, $o that it may have tune 
to stiflca a little. Very simple circular shapes, sticli as 
saucers, plates, dishes and similar, are turned directly 
from aster on the vertical wheel (usually a band jigm^ 
and the upiicr surface only Is produced (tne ttnitr sunace 
is usually made by a metal tool on the Jolley). 

The Pfizer, whiem is a belt'dnven whirier, is a necessary 
piece of equipment of the modeller's and potter’s work¬ 
room. It is extensively used by modellers, mouldmakers 
and nressers. and consists of a thick plaster disc which 
revorves on a spindle. It is usually supplied with just a 
pronged head on to wliich one runs the plaster disc Its 
many uses make it virtuaUy the potter’s oench (Fig. 31). 



Note on mixing Plaster, 

'rhe piaster should be of superfine quality. Do not use 
building plaster as it is too coarse. It is sprinkled into 
water in the proportions of about one and a half to two 

C unds of piaster to one pint of water. Alter the powder 
s soaked for a minute it is stirred fairly vigorously, 
usually from two to three minutes, and then poured on 
to the model, after which it is alJowed to set hard for obout 
twenty minutes. It is most important to have the right 
mixing of poivdcr and water. If insufficient pov^r is 
added the result will be a soft mould; if too much is 
added the mould wiJl be too hard and will not Ik suffi¬ 
ciently absorbent. Various grades of plaster differ 



tUK 

eroisv. Ail uw work(.« ••*•",■,** ,v** * _ 

that &ie slichtly fatty surface wUl enable the impression 
lakLi from it to be deJivered freely. This s»mg, or 
^herin^ must be done every time one impression is 
taken from another, ' 

The Moulds. 

As all moulds wear out in time, it is necea^, when J 
lam number of identical articles lave to be n^. to 
iSve a permanent model or mould from wluc* ot^ 
SSu reproduced. Thfe 

the Uock which 5^ the ongmal mould made from the 
model From this block mould a rev^ impr«sion w 
taken giving back the fonn of the modd , this is 
thTcas? From this case mould, ^ unlimited 
of working moulds can be made «mply by casting m 
nressions^lf the case gets damag^ or broten, another 
onfS^de from the btock, which is always leUmed for 
this purpose only. . . 

The several processes of making pott^ r^uiruig 
plitcr moulds, are casHni. presnns. 

ToUnint For these purposes, the moulds have a slightly 
4i«Mcnt (unction. In some cases the mould makes only 
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one surface of (be ware, as in joUejing and pceS5iR|, but 
in some casting proceasee, the moulds lorm aJi the 
surfaces. 

Making a eet of moulda for a Gup and Saucer. 

To make a set of moulds for a cup and saucer to be 
made on the joUey, the moulds are first prepared by 
turning out of ha^ clay or plaster. The nandJe U 
m^elled separately from stiff clay. The cup model is 
centred on a drcular plaster slab on a Jigger or Whirler, 
sized, and a wall of linoleum is tied around the base 
slab (Fif. 32). The plaster is poured in and before it 
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Stitim mould. 

has set hard the lino wall is removed and tbe mould Is 
turned to fit the tapered head of the Jolley. When the 
model is removed from this Uock moulS, a mm is taken 
from which the required number of working moulds are 
made. The saucer follows the same procedure 33). 



fii. SS. A mould for » taum. fw " 

Both are one-piece moulds, as the moulds in these cases 
make but one surface and the tool of the joUey the 
other surface. Tbe handle is different; it will be made in 





a two-piece mo iild by pna^g. Half of Che handle is 
buried in soft clay while an unpresslon is taken of the 
other half (Fig. 54). When this fiaa been done, the whole 
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is turned over, and the clay removed so that the second 
half may be made. Keyways must be sunk io order to 
key the two sections of mould together. These are 
made by borin g little hollow hemispheres into the first 
half, so that the second half is taken, they will 
appear as humped impres»ODS which fit the moulds 
exactly together. 

To ladJitate the pressing of the handles, a groove is 
cut into both halves of the mould close to the handle, to 
receive the surplus clay squeesed into it (F^. 35). la the 
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making of all plaster moulds which are in more than one 
piece, all su^aces not hei^ taken in the particular 
impression must be buried. Onoleum or stiff paper walls 
for curved surfaces and wooden boards for flat surfaces 
are erected and securely bound with cord to hold the 
faster while setting, fn this way moulds having any 
number of parts be made. Handles and spouts are 
not always separated, but are sometimes incorporated 
into the complete mould. 

Ocher Moulds. 

Moulds are of great service lo maldng forms which 
cannot be made on the wheel, such as square shapes, 
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iigures, etc. When both ecrfaces are to be made by the 
mould, only oce surface is modelled. From this the Gist 
half of the mould is made and c& this, a pancake of clay 
is laid to give the thickness of the article; then the 
second half of the mould cao be made, with the necessary 
arrangement of a bole for casting. If a dish mould for 
the pressing process is required, only one surface will be 
necessary as in the case of* the joUeyed wares. 
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In this method Mncake« oI day of the required 
tblcknm ere pressed on to or into the plaster moulds. 
In the of e tnouJd in one piece such as a dish, the 
P.nncake is epreed by knocking it out on a block of plaster 
iimUar to the wedding bJook, with a hellef. This is e round 
plo^ of plater with a alighdy convex surface about seven 
inches in diameter mounted on a hsuidle, usually nude ot 
pottery {Fig. 40). Both must be soaked in water to pre¬ 
vent absorption of the moisture from the clay. The 
pancake of day is polished by means of a special lone 
palette knife and is then placed on to the mould, a wet 
sponie being used to dab the clay into dose contact with 
the surface of the latter. It is then smoothed over with 
a kidney*sha^ piece of flat rubber and the spare day 
cut off the edges with a long needle called an dchd If a 
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foot u to be raisod on the dish, it may be built up by 
means of another roould with a suitable groo9t placed oa 
the top of the day. aod filled in (F^. 4i). 

If t^ mould 1$ in several pneces (as would be the case 
of a ju£ or simiJai object), each part is filled separately 
and mould is then assembled and tied firmly with a 
strong cord or leather strap. The various sections are 
join^ together by welding the clay with the fingers and 
roils of ^y. If the neck of the piece is too narrow to 
permit the entry of the lingers, a small bit of sponge, 
tied on tbe ena of a stick, is used to join the seams 
together. When tbe article has dried a little, it may then 
be removed easily from the mould (F^. 42). 
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QaetJng. 

This method of shaping ceramic articles by pouring 
fluid day into moulds is a convenient metliod oi 
m^ng shapes which cannot be thrown or wbeel*nude 
{suPi^ ///). In the industry it has largely replaced 

pressing/’ as it does not require so mu^ skill. The 
craftsmauship mainly fails on the mouldmaker in the 
provision of suitable moulds. It is chiefly advants^eous 
in producing cast figure work and in the production of 
shapes in ceramic bodies which are insufficiently plastic 
to be made on tha wheel. It is essentially a mass'pvoduc* 
Uon method. In principle it is very simple; tbe 
plaster mould absorbs tbe mature from tbe sl^, leaving 


a deposit oi iinn clay on the surface of the mould. When 
this deport is thick e&ough, the remaining slip is poured 
away, feaving the hollow cast which, alter d™ng a while, 
is removed by takins the mould, or parts of the mould, 
from it. Its chief drfect lies in the fact that when the 
mould has a number of parts to it, seam marks are 
unavoidable. Th«e have to be scraped away or /sUW 
with a knife, and sponged over. Nevertheless they often 
show alter firing, pre ss ed articles have the same defect. 

Making the Slip. 

Good casting slip cannot be made merely by adding 
water to the clay; this contracts far too much, due to the 
large amount ol water necessary. Sodium silicate and 
sodium carbonate are added to give fluidity—thus 
cutting down the amount of water required, but if added 
in e«ess, wJl cause a flux on the biscuit-ware, which 
docs not then take the glaze properly. Sodium siheate, 
when added to the extent of 0.25 per cent reduces the 
viscosity of a slip weighii^ 36 ounces to a pint, to that ol 
an untreated sbp weighii^ about 26 ounces per pint. 
Rather mote sodium caibonatc is requited in the propor¬ 
tion of about four of carbonate to three of silicate At 
factories, slip is made in large quantities by means of 
blungas which chum the clay, water and soda into the 
fluid state. A small amount can be conveniently made 
in a bucket, by shredding the day, pouring over it the 
soda dissolved in hot water, and ailowing to stand for a 
day, alter which it may be stirred by hand, and passed 
thn^h a suitable sieve ready lor use. Some 25 lbs, of clay 
makes a good bucketful. The amount of silicate ol soda 
required for this wcnild be about one ounce and the car¬ 
bonate of soda about one and a third ounces, dissolved 
in about one quart of hot water. The amounts would 
vary for different bodies, and more ot less water can be 
ad^ according to the needs. 

The first caste made from plaster moulds are usually 
" wasters " as there is gener^y a scum on the surface 
of the moulds from the mould-making process. After 
the first few casts, the moulds deliver tM casts more 
freely. 
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Casting moulds "spar<a" to allow iof tbe 

sinking of th« slip, can be trimmed off in tbe 

fettbng and finisbbg, after the cast has been lemoved 
from tM iDonid; or they can be cut away previously. 


Pottery Sculpture 

Reproducing Figures, A&lmafs, etc. 

The reproduction of smali sculpture in ceramic bodies 
follows a similar course to that pursued for the reproduo 
tion of plaster casts from piece*moulds*, except toat the 
figures are often cut into many pieces by sevehjig heads, 
limbs, etc., and making separate moulds of these. This 
faeiliutes the maJdng of the figure either by the casting 
or pressing processes. They are afterwards a.ssembled 
sticking each separate p^t in its r%ht place with the aid 
of a little slip and the i^ts carefully modelled over. 

A solid model is first prepared in day, preferably 
without annatuie, as this Interferes witb the cutting up 
of the figure, and with due aUowance for shrlokage in the 
tire. Can should be exercised in the design of figures for 
reproduction witb due r^ard for the material involved, 
as imbalanced figures, and figures balanced on toes, 
a/ould be difficult to keep upri^t in the fne and would 
emerge drunken or mis-shapen. Often, difficult poses have 
to be propped during dr^nng and firing, to I<eep them 
from falling out of shape. Also, extended or protruding 
limbs or other parts, axe easily damaged, for although 
! pottery is one or the most lasting of materials, it is easuy 
broken by a fall or blow. 

(I) Moulding. 

The figure model when completed, should be well* 
planned for the moulding, the necessary parts severed, 
and a faint line drawn on tbe parts indicating where the 
seams will be. It is often better to cut the figure into 
many parts rather than attempt to keep it in one or two 
pieces, for tbe ensuing clay cait will shnnk a little before 
It can be taken from the mould, and parts which lock or 

• $«c nuw# C»Mnt V. Wtin. (Ttfua.) 
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bind'in will cr&ck, 1 q prinuple «ach $eparate limb, etc. 
should deliver from a two* or tlire^picce mould, and have 
no undercuts or large projections. 

When startin g to mould the pieces, it is better to attend 
to the heads and limbs first, laying them down on a 
board in a bed of clay, and burying the undcr-haJf up to 
the seam mark. If a large model, motect tbe uncovered 

« u 1 with a layer of tissue paper preparing the job. 

fork the fence or wall at right angles to tf« model as far 
as possible,, and to ensure a faint seam mark, lay the clay 
as sharply as can be to tbe mark, with a steel spatula 
The boa of clay should be wide enough to allow ample 
space for notches or joggles, and its shape, square or 
oblong in accordance with the shape of the model. Walls 
of wood, clay, or other maleriaJ are then erected around 
tbe whole, and tied firmly with cord to cootain the 
plaster which is poured in. After about twenty minutes, 
this will have set and the walls can be removed, the job 
turned over, and the clay fence taken away, exposing the 
cast edges. These plaster edges thus exposed' are sised 
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with the solution of soft soap and water as in other forms 
of nu^diog, the walls set up again, and the second half 
poured m. All the pieces are done la the same way, 
whether planned for two, three or more pieces, and when 
con^^eta, they are opened by means of a wedge-shaped 
knife, inserted along the seams and tapped gently with 
a hammer. This rorces the sections apart, and the 
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\ model CAa then be removed easiiy. After cuttuif the 

i casting holes, the moulds should be cleansed lightlv with 

\ a little clean water and a soft sponp, and set a&de to 
dry thoronghly, before castii^ can b^. It is usually 
necessary to dry the moulds in a drying atmosphere of 
wor n* sort; a few hours in a oven with the heat u 
I low as possible will suffice, tf it is intended to press the 
I copies instead of casting them, the opening in the moujd 
must be large enough to permit the finger to reach in 
to join the seams together. V^shaprf grooves cut along 
the seams often UcUitate the pres&ing process, as these 
allow the surplus clay to be squeezed into them, but 
casting is the easiest and most effective method of 
I reproducing figure work, 
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(2} Caadng. ,. ^ . 

When the moulds ai< dry. ^ 
the slip is poured in : this should be kept le^ wtb the 
{5 erthe mould by related liU^. « 
dovm. After 4 correct tokness of clay has formed on 
the surface of the plaster, about one-cightb m. or more, 
according to the sise of the model, the remainder is 
drained out and the cast allowed to stiffen for a little 
while, after which it may be easily removed by o^mg 
the mould. It should be remembered that the first, and 
somtdmes the second or ^ 

often wasters, as they axe inclined to stick ft httle unfu 
tbe surface of the plasUf has been cleaned by the sUp, 

(3) Repairing. 

When the separate parts are all cast, they must be 
assembled before the clay dries. The spaces created by 
the casting holes and tbe seam marks, a« tnmmed with 
a sharp knUe and brushed lightly with a soft wush or a 
tine sponge. Where a head or limb is attached to a 
body, Of other part, a hole must be cut to Mnmt a 
continual passage of air, as imprisoned air is lil^y to 
cause a burst or crack during firing, oa^ to the im¬ 
prisoned steam which may be generated. A little slip 
applied to the jointt, together with careful moddlu^ pd 
rS^ring of the joints and seams, finishes the pi^ 
which must then be slowly and carefully dried ready for 
the firing. 

(4) Reproducing The Moulds. 

The life of tbe mould, like all plaster moulds for 
pottw is limited to some SO or 100 copies, but if more 
are reouired, the moulds may be reproduced by 
or a mostcr-roodcl of plaster, lead, or other mat^al ^ 
be k^t, from which further moulds can be made when 
necessary. 


JoUaying. 

This is really a mochnical form of throwing. Although 
less skilful than land-throwing, it require so^ skiL 
to work the machines as no machine has yet been invented 
in whkli day can be fed to emerge a pot at the other end. 
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It la ft maas-productioa method by whicli large ouftntitiee 
of cups, sftucen and plates, can m made of ajuform size 
and shape. The machine for pJates, usuaJly cor- 
wta of two macbices v/orking tog^hec; the ipreAder 
which flattens out balls of clay into pancetkee rather 
thicker than the article is require to be, and the ii^er 
part of the machine. This is a revolving head {sliftped 
like a plant'pot) into which the mould is plac^ It na$ 
a pulldown lever to which is attached the tool—a profile 
shape of the back of the plate (sw Fig. 46 and PleU IV). 



To make the plate, the pancake of clay is placed on 
the mould which has the form of tlie top surface of the 
plate in reverse. The mould U then placed on the head 
of the machine and, while it is iev{^vina, the operator 
ceases the clay to the mould u'ith a wet hand or sponge. 
The tool is then drawn down to press and spread the clay 
firmly to the surface of the mould. This tool is adjusted 
to give the correct tliickness to the plate, and to form 
its foot or run on the base. The surplus clay is trininied 
fr^ the edges with a needle etchel. 

Cups and hoUow vessels follow the same procedure, 
except that a ball of clay is fed into the boUow cup 
mould and is thrown rougldy up the side of the mould. 
Then the tool descends to finish off this throwing pro¬ 
cess ; the surplus again being cut off with the etchel 

The action in both these cases, take but a part of a 
minnte, and in this manner, the machines, assisted by 


the operatofs, turn cmt cups, saucers and jd&tes in the 
tour neures in the course oi a day. ' , 

The moulds, when filled, arc put into a drying chamber 
where the articles dry gradually and evenly. 

tolkvs are of two types—the tewr ^ 

pAieeijoiiev Tlie latter enables shapes with distinct 
bukes to be made, for. as the tool descends mto the 
shape it is pres^ against the ade by meajw ol ^ 
eccentric twist. A twist back again enabUs it to be 
withdrawn easily 47-48). 



Special ieJIey machines make elliptical disbca. In this 
ease, ihe tool is again stationary and the mould on IM 
head of the machine moves around it, in an eccentric 
raotioR. 



fig. 4S. a TOp*-inv»» '■ " £4wr /***>’." 


SO 




Chapter V 

Tiles 


T ile-making fonos an interesting department of 
ceramics, and Las an extensive nistorical back¬ 
ground. Glaaed tiles are made chiefly for 
surfaces, and ungJared tiles lor paving. Cerat^ mo^cs 
which are tiny cubes ol pottery material, ^ jorro 
interesting patterns when w tesserae arc used to forro 
the design, 

There are two principal methods of makuig Ol^tae 
plastic method and dust-pressed. In the fomer, 
which would be the one used in educational institutions, 
the day is either pressed into wooden or piaster moulds 
of varying site and thickness, or cut by means ol wre 
into the thickn«s and shape required, from a block of 
clay. The chief difficulty in the making of these plasUc 
tiles is the buckl^ during drying. AU flat 
moist clay tend to curl at the e<^es as these dry first and 
tensions are set up owing to this unequal rale of shnnkage. 
This may be overcome by careiul stacking and dryii^ 

50). 





The clay used for tiJe-making need not be so plastic 
as that required for throwing; in fact it is far b«tcr to 
add grog (previously tired clay crushed and ground) to it. 
This prevents buckling to a great degree during drying 
and uring; as much as one part of to two parts of 
clay can M used. Good tiles can easily be made a dosen 


at a time by conrtnicting a rough frame on a stout baud 
and filimg this with the mixture of clay and grog (F»g. 
51V Allowance must be made for the contraction « 
the body due to drying and fmng, wluch might 
about one-twelfth, varying according to the body used, 



The dcoth of the frame should be according to tlw 
thickness required. Plasticmade til« measunw ^ 
inches square would need to be atout h^ an tlu^. 
The surface of the wood should be dusted with a little 
fine grog powder to prevent sticking and the clay presMd 
into it firmly to avoid air-pcMikets. and afterv^ 
levelled and scraped flat and smooth by means ot a 
straiebt wooden or metal scraper. 

The tiles may then be cut with a sharp knife and ruler, 
If marks are put on to the frame, this save 
each time the frame is filled. After drwug a httle, the 
tiles are es^y turned out of the frame for stacl^g and 
drying Plaster moulds to make a wngle tile may be made 
and med in a manner. If the moulds a« repro¬ 
duced by the " Case method, many tiles can be made 
at the sW time. Plastic-made tUes can be decorated 
by all the various processes of pottery decoration, sups, 
inlaying, undergl^ painting, or enamels, at the respec¬ 
tive stages of production. 

In the indwtry, from which is demanded accuracy oi 
sfre and shape, tiles are made chiefly by the dust process 
(8u Plate y). In this case, the clay is partly dned and 
crushed into a fine powder. This is fed into the steel 
well or “ box •' of the powerful press and a heavy sfea 
die descends into it, forcing the dust against the die at 
the bottom of the box. The pressure is so g^t that the 
dust is compressed into a solid of the required cue SM 
shape. The pressure makes them strong »pugh to t« 
ejected from the box and to be handled and fettled with 
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eaiety, Th« " gre«n til€s as they are caJled are thus 
pncUeaily dry acd are ready for firing, thu& avoiding 
the buckling during drying. Mosaics are made in a 
similar manner [Fi(. 52). 
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Raised Line Tiles. 

This may be produced either with a tube line tracer 
as in trailing shp on to pots, or by means of a line sunk 
into the plaster mould The raised line on the tile acts 
as a dam for the coloured glasee which axe filled into the 
interstices, like tbs Spanish tiles of the fifteenth Century, 

Stoneware Tllaa. 

By using a coarse stoneware body, excellent tiles for 
fmplaces and stoves can be made by hand, and glazed 
with stoneware glazes. These tiles have more beautiful 
colourings than the ordinary ccmmercial tiles and stand 
Dp to heats much better. Ad excellent body for this 
purpose is the T material supplied by the Morgw Crudble 
Co., Battersea, or any mixture of fireclay. This can be 
m^ into small tiles, blodrs or briquettes made from 
plaster moulds. When blocks are made, the hollow 
interiors should be strengthened with buttresses of clay 
to keep them straight and even, dur^ firing. In the 
trade, these blocks are known as Taitnu and are used 
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for exterior as well as intenor work. Tlw glan^ tito 
is chirily executed by dipping the suj^ n! ^ tue 
into theliQuid glaie. Iliis is speedy and efficient, but 
fast enou^ for the industry whwe. jow 
tiles pass on a conveyor underneath a waterfall 
of gl^ in a <iruck and conUnuous movement. 
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Chttpler VI 


Decoratiag Processes 


M any and varied are the proc<'8Scs "by which 
pottery and porcelain can be drcoraiod. Almost 
every technique of the paijttcr and d^coraltiir, 
both flat and in relief has b«n exploited, Repiodnctlve 
methods of printing in inonochrome and polyclnome have 
been used, and Che ran4‘e of the colour i^eiLe U nearly 
unlimited. One important factor stand? out—that all 
tho colouis iisc<1 in enrunks ntust be derived from the 
Dictals in oi'dr'r to withstand tlie lieat necessary for the 
baking of Iho wure. 

Our niux*um.« provide a fount of inspiration, from the 
primllive sciatclied line and earlhv pignients, to the 
wonderful m)aincl;< of the Cliincsc. Outstending, vnll be 
found the nxiiul'ile blue*lii)led gla/c of the Egyptian 
and Persian poUrr, tlic ird nnd^ Wack of the Grci'k?, 
the marvellous lustres of tlfc Porsiaii and tlic Hisiwino- 
UorcS(|Ue styles, tiie amazing arabrsqnr^ of llte Italians, 
wotidorful mocnx lirontc of ihe Chinese, and hosts 

of others right down to (lie prrsent day. 

Clas»jirKalioii is difficult, for pottery ran be, and is, 
decorated at any of its stngos of pitducliou ; in I lie clay 
state, on the biscuit, oil and In tlie glaze. For colouring, 
muc’h dc^^nds on the temperatures ac which the wares 
are fliod, for some m<>(ulUc oxides bum away to a greater 
degree than ovh^r^, It may m il be that a pi«c of pottery, 
having nobility of form and bcauiiful glaic, will need no 
additional decoration, and the arli^^i would not attempt 
it. For simitar reasons a pot sJiould be conceived at the 
start as a wltole. and not have decora lion applied as a 
means of hiding Its dcfccls. Prepared colmir« lor the 
various proces!»e> can be purchased from the specialist 
suppliers. 


ss 


Decoration in the Clay State 


Th« Incised Line 

While the d»y is stUl fairly soft, lines axe drawn in 
with A storpeacd wooden tool, and stains nibbed into 
thea. Tbe lines keep the coloiu in place even 
thOTgh it juay be a volatile stain. The English 
sort^ salt-glazed wares were produced in this 
manner as also were many ot tbe German grey stonewares. 
The Chinese, in the Sung Dynasty, used carved lines in 
conjunction with tbs lovely celadon gUtes on porcelain.' 
Id this case, no colour was nibbed in. but tbe glaze 
filled'in the lines to a greater depth and so registered a 
darker tint. 

In the Kiddle Ages, the monks produced encaustic 
tiles by carving the clay tiles to a good depth and tilling 
in the pattern with a different coloured slip. Tbe pattern, 
bd^ inlay^. still remained even when tbe tile was 
partly worn through being used for the paving of the 
Abbeys and Cathedrals. 

Raised Decoration. 

Many styles of pottery have been decorated with 
reliefs; not^ly the German stonewares, the moducts of 
tbe EJers Brothers, and the Jasper ware of Wedgwood. 
This method has someth^ of the nature of sculpture and 
sometimes when the relM is high it interferes with the 
line of the pot. 

Ibe rell^ modelling is first produced and then a mould 
is made from it. This may be of plaster, unglaaed pottery 
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or brimstone. The pottery ones weei the best, and are 
sufficiently porous to permit fairly rapid delivery of tbe 
day which is preesod Into it, shaped level, and lifted 
cut with a steel spatula. These reliefs are then stock on 
to the damp day pot with a little slip or water {Pig. 53). 
Different coloured bodies may be used to heighten tKe 
effect. The brimstone moulds, which also wear well are 
made by melting sulphur in an oven and pouring it on 
to the model. After cooling, it may be used, Mt it 
requires oiling to prevent tbe body stidd^ to it. 
THe Elers Brothers, used brass dies and stamped a small 
lump of clay on to their pots. 

Slip Decoration. Trailing. 

This is perhaps the most natural way of decorating in 
the day state.* The slip In this case beine a natural ^y, 
is diluted with water until it is like a fluid batter, and 
then passed through a 60s mesh sieve. It may be white, 
or ccDoured with oxides or the prepared bMy stains, 
according to the tint required. There arc sev^aJ ways of 
using the slip. It ma^ be poured or trailed on to the pot 
in t£e manner that King is applied to cakes. A rubber 
bag is filled by means of a gl^ syringe and a glass or 
brass noszle is inserted into the mouth of the bag {Pig. 
54), When held in tbe band and squeesed gently, tbe 
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slip will emerge like toothpaste from a tube, and swiftly 
di4wn raised Ones of slip can be thus produced upon the 
pot. Most of the English slip decorated wares of Wrotbam 
and Staffordshire were produced in this manner, except 
that a small pottery vessel held the slip and a quill or 
hollow reed was mxitsd to regulate the /low. Decoration 
appUed m thisx^iumec should be liberal and luscious, as 
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the slip loses hewht when dry, and looks poor if not 
appUea thiddy (i^- 55). 
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Marbling and Combing« etc. 

As these effects are difficult to produce on vertical 
surfaces, it is easier to starf with flat pancakes of clay 
upon boards. To mArbU. a coatiM of slip is poured opoa 
the day, levelled and drained off. but before it is dry, 
other coloured slips are trailed into it. These do not mix 
but when the boards are shaken and twisted videotly 
they mirgle into most iDtricalc marbled patterns. 

To eff«t opmbtd patUms. trail lines of coloured slips 
across the wet coating of slip and then draw a long thin 
pointed instrument (a fine brush will do) across the Unes 
m one or both directions. It should make no line itself 
but drag out into the background the coloured line m 
most beautiful feathered effects. After the pancakes of 
clay have stiffened, they can be made into shapes by 
preswng them on to, and into, moulds. After practice. 
It is possible to do marbling and combing on upright 
shape. In these methods, chance plays an important 
part and repetition is out of the question. In fact, it is 
purely a matter of dexterous trickery. A further method 
of usme slip is on the Sirefito principle. A pot, when in 
the cheee-hard state, may be dipped into a different 
coloured slip and this, when hardened, may be scratch^ 
or drawn through, revealing the background. The back¬ 
ground can be used to make tbe pattern, or vice versa 
Shps may also be used for painted, oatteens. but they 
do not lend themselves readily to tlft^troatment. In 
every care should be takw to en^^ adhesion of 
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the slip to the body oi the pot. It is good practice to 

E ge the surface of the pot before apdymg the slip. 

roughens it a little and makes a b^tei contact. 
SUp cannot be applied to clay which has dried beyond 
the che^'haid state, as it will not adhere but crack off, 
owing to the unequal contraction of the two. The amount 
of body stain to ‘be mixed with the slip varies according 
to the tint required; from five per cent to twenty per 
cent of stain can be used- After firing into biscuit, the 
whole can be finished with coloured glases if required. 


DECORATIOM Apptlgp AT TRE BlSCUIT STAGE 
tlnderglaze Paiatiog. 

This is by far the beat method of painting on pottery, 
for the cdours being applied on to the biscnit are then 
covered with a transparent glase which gives them a 
pellucid quality unobt^nable by the technique of painting 
on lop of the glaze (sm P/afe X/V). In some cases the 
erdours swim upwards into the glaze and in others, the 
colours being volatile, give a softened flowing effect. The 
range is quite extensive, and they may be purchased, 
prepared and ground, ready tor use. The browns, blacks, 
ye^ws. oranges and yellow greens, do not flow, but 
the blu« from cobalt, purples, blue-^ens and greys 
readily expand. Pinks, crimsons and delicate matt 
blues arc obtainable, but it must be remeinbcred that 
when using underglase colours on different bodies and 
with different glase compoalions, the colours are liable 
to produce difierent tints accordingly. It is therefore 
advisable, when u^g them with different types of ware, 
to test them thoroughly. 

A range of colours can be tested on one piece of poltery, 
which can then be kept as a future guide lor that particu* 
lar body and glase. The colours stand temperatures 
from 9S0* to lllO* centigrade, and a more limited 
of colours can be obtained for use on porcelains at 13W 
centigrade. The technique Is fairly simple; the colours 
are ^und on a glass slab or rile with a palette knife, 
using water with a tiny drop of gum arabic* which wiU 
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fix the colour on the biscuit, and prevent rubbing or 
smudging when the glase is applied; it is then painted 
diftct^ on to the ware. Some of the colours change 
during the firing: thus, some blues, from cobelt, may 
appear as a black powder, but emerge from the glaae 
fmng an intense bine. Some practice JS needed m order 
to judge the thickness of appbcatioji as some are more 
powe^ st^ than others, but experience will give 
the relative strengths. Colours from cobalt and copper 
are tU most powerful ceraoiic stains, and should there- 
fore be used with great restraint. 

In factory practice, it is usual to use a medium of 
turpentine and fat oil* for painting, as this gives greater 
manipulation of the colours. Tbe colours are ground on 
the tUe with turpentine, and a few drops of rat arc 
added to help tbe colours to flow evenly from the brush. 
Sable tracers ace tbe best for outlining, and camel-hair 
brushes of different shapes, both rounded and cbi^- 
ends. can be used for filling in tbe outlines, or patting 
on washes (Fie. 56). For nanning on lines and bands of 
cdour {sjs PlaU kVU). a wheel is necessary. The 
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article is centred upon the wheel, and the brush, chai|:ed 
with colour, is belif on to the revolvlni article. Centering 
requires some practice, and is most easily perfonoed by 
placing the article on to the wheel as near the centre as 
po$$i^, setting the wheel is motion and then tapping 
the article, as it revolves, into the centre 57^ A 
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hand*rest is necessary to keep the hand steady when 
applying the line or band; a small stick is useful, or the 
wiw may be rested on the bench, il the wheel is below 
the level of it. 

When turpentine and fat oil are used as a medium, the 
painted ware must be bred at a low temperature (about 
TOO* centigrade) in order to bum out the cU and &x the 
colour, to enable the ware to be glased; for the glase 
would not take on the oily surface. 

Uaderglaze Printing from Copper Plates. 

This method of ceramic decoration, which has been in 
use for some 200 years, is used extensively by pottery 
manufacturers. Most people will be familiar with that 
turdy perennial of pottery decoration, the vUhw paUem 
in cobalt blue. Although this method bears a strong 
relationship to engraved book Ulustiation from which it 
originated, it ia, nevertheless, capable of a treatment 


entirely of its own Piato XXI, JCXIJ, XX11!)^ The 
princi^ difference in technique between engraved book 
decorution and tbet for potteiy, Is that in the case of tbe 
pottery technique, a transfer i$ made upon tissue*paper. 
so that the copper plate does not come into contact with 
the ware. In ^fait the method is as follows, 

Ekokavikg. The design is first produced on paper and 
is then engraved upon a cop^ plate of about on^ 
eighth of an inch in thickness. The design may be traced 
upon the copper; not in reverse, but in the way in which 
it is to oo the p^ery. In faeto^ practice, much 
of the labour of tracing lus been eliminated by the 
application of photc^ra^iy. If the design has to &t a 
concave or convex surface, allowance must be made. To 
do this the engraver lays liny bits of wax over the part 
to be printed, and then presses upon this a piece of 
tissue-paper, thus taking an impression. The wrinkles 
are smoothed out and the gores marked or cut out. Then 
tbe paper impression is removed and laid flat upon the 
copper, giving tbe required form. In the actual engraving, 
tbe lines are cut mu^ deeper than for bookworic. This 
is of the utmost importance, as the colour used will 
contain about one*third of thick oil, which will be burnt 
away later. In the firing. V-shaped gravers of varying 
angltt are used for tite lines, and pun<mes CToducing dots 
or clusters of dots to give graded tiots. Both batching 
and cross-hatching may also do utilised. For some coloun, 
particularly reds, a much stronger line is needed, but a 
shallower line may be used for enamel cobur printing on 
top of the gUte as this is not subjected to the intense 
heat of the glmt fire, but to that of the enamel fire, 
which has a much lower temperature. 

PiUNTiHG. Upon (he engraving being accomplished, tbe 
transfer is taken oo a sheet oi fine pottery tissue-yaper 
which is saturated by being brushed with a solution of 
soft soap (about an ounce to one pint of bot water to 
dissolve it); this will enable the paper to be peeled away 
from the colour after its transfer to the ware. 

To effect the transfer, a hot stove is needed and a 
powerful press {Ft^. 5^. For schools, the etching 
eouipmeot can be used. First, the colour is mixed upon 
a hot iron slab or bakestone, with a palette knife. Ah^t 
a 
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two parts of coloni to one oi spedal printer$ oil (for 
biscuit ware). Tlxis is a mixture of linseed oil, red lead, 
resin, etc., but it can be bought ready for use from pot¬ 
ter's suppliers. The copper plate is placed oq the hot 
stove and the mixed colour rubbed into the engraved 
iint^ by means of a wooden dabber with a convex surface, 
so as not to scratch the copper {Fig. 59a). The reason 
for the heat is to make the thick oil work more eadly; 
the otHect of this will be apparent later, when the transfer 
is used on the ware. After oeing worked into all the lines 
of the engraving, the surplus colour is scraped off by 
means of a steel or wooden spatula with a flat chisel end 
(F^. 596). This does not completely clean the surface, 
which is then bossed clean by means of a pad covered 
with corduroy {Fig. 59c). (I'cr taking a few prints, I 
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have used a njbber squee^ very effectively foi cleaning 
the copper.) The plate Ming duly inked, it is then laid 
upon the bed of ttw press and the saturated tbsue^paper 
laid upon it, covered witli a printer's blanket (as in taking 
a proof of an etching) and passed through the pres. The 
saturated paper is thus forced into direct contact with 
(be colour in the engraving. The copper plate, together 
with the tissue paper on it, is Chen placed on the hot 
stove and as the copper plate becomes warn agun, the 
paper is carefully peeled off, carrying with it the impres* 
Sion in colour of the engraved pattern. 

For the rapid production of printed transfers, the 
factories use a machine into which is built an engraved 
roller. Colour is fed into the engraved lines of the roller, 
which is cleaned automatically. The printed transfers 
emerge on a continuous band of tissue-paper, and are 
cut off as required {se^PIaU VSII), 

Tra)4$f8kriko tbe Pattern to the Wase. The 
tissue-paper will have dried by the action of the 
heat, and it is then trimmed of unnecessary paper with 
scissors and pressed face down upon the surface of tbe 
biscuit ware. It is further forc^ into strong contact 
with the ware by means of a bound roll of flannel {Fig. 
^), using the end of it, which is lubricated with soap; 
or an extremely stiff type of stencil brush, likewise 
lubricated, may be used. After rubbing tbe print firmly 
and evenly and without disturbing the paper {see Plat« 
IK), the ware is then immersed in cc^ water when 
the tissue-paper will float away, leaving the pattern on 
the ware. The object of the stiff oil is now apparent; 
were tbe ^ and colour soft enough to be used cold, it 
would not re^t the action of the water or tbe cold 
surface of the biscuit ware, but aa it needed heat to make 
it workable, the cold water and cold surface of tbe ware 
cause it to harden at once, and leave it unharmed. 
The printed ware then requires firing at a low temperature 
(about 700^ centigrade) in order to fix the colour and 
bum out the oil so that it may be glaaed, as tbe uniired 
glase, being suspended in water, would oot take on the 
oily surface. This is known as tbe hardening-on fire. 
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Chtipur VII 
Glazes and Glazing 

A S nearly aU ceramic articles ace of two distiDCt 
materials—clay for the body of tlie pot, and 
llasa {called alase) for its outer covering-^o one 
at all mterested in the producton of any type of pottery 
or porcelain, can ignore this importaot latter branch of 
the craft. The sdentific mind will find immense interest 
and a fasdnating subject with a wide field for c:^en* 
mental work; the artist, great satisfaction and ddight 
in the control of this part of the viork, which enables 
him to clothe his forms to enhance their beauty, to give 
them protection and to make them more servicewle. 
The finest work in this respect has been produced by 
artists with a scientific bent, although much has been 
done by technicians putting their more intimate know* 
ledge at the service oi the creative artUt, 

Glazes can be defined as any impervious glassy materials 
used to cover or line a ceramic aitide in <^er to prevent 
it from absorbing liquids, to make it more hygienic, to 
beautify it, and as a protection or foundation for various 
kinds of decoration. They are very closely related to 
ordinary glass, as both consist of figures of various 
silicates in solid solution, and both have a fusion range and 
not a sharp melting point. Ceramic glazes must uways 
consist of mixed silicates, or silicates and borates, and 
not be a^gle definite compound as this would eventually 
become cr^talline, instead of remainii^ glassy. Glazes 
also differ from glass in containing a la^cr proportion 
of alumina. Th^ are usually broadly claasihM into 
lead and leadless glaaes, and can be further clas»ficd as 
eitjier raw or fritted. 

Application of Glazaa. 

Glazes may be applied in various ways; by dipping 
the ware into the mixture, by spraying, pouring or 

if 


painting (»« PlaU T/). Upping « spraying is the 
Jtopleat and best way ol getting a level and even coatJ^ 
on tbe ware, but large pieces can be painted quiU ea^y 
if a small quantity of gelatine or gum la added to the 
Blaze ; the required thickness of the coat can be built up 
by several applications. This is the manner m which 
large pieces of sanitary wares are glazed. 
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Pfepdratioo of Gldseo. 

The preparation of glaaes 1$ well within the scope 
even of the amateur toc« given but a slight loiowledge 
of chemistry, suitable flaxes can bo compounded to fit 
the various typos of natural clay or body. Tbe necessary 
materials to do this may all m procured easily, ready 
ground, and in any quantity. 

Unless the mater^ are purchased ready ground for 
use, they must be ground to a finely divided state, 
either wet or dry, through a ball mill or other griodine 
apparatus {Figs, 64 and 65}. The various ground 



materials are thee weighed out in their proMrtions. 
mixed with water to the right coosisteocy. ana passed 
through a sieve of at least a 120 mesh {Fig, 66). Tbe 



consistency of the glase will depend on tbe porosity of 
tbe biscuit ware to be glased. 


Raw Giaaes and Galculatloos. 

Raw elazas coasist of materiaJs which are idsolubfe 
in water and are merdy ground to a fine powder wd 
mixed in thdr correct proportions with 
clavs loams, etc, are of such a oomposjtion that they 
may be used, without any additira, as natural glazes, 
but they ate rare and only suitable for coanc wares. 

Glazes are expressed in the form of molecular fonnute, 
pcrcentaee composition, and by the actual working 
?KiD« Recipes am almost wortUcss unless one can 
transSte thern^to molecular lormul^ 



actTons under heat. . 

From the molecular formula of a glaze it is p^ble to 
foreteU its physical characteristics with some d^ of 
Mobability- would be extremely difBcdt vrtth either 
the corresponding recipe, or percentage ch^^ com- 
nositbn, unl«8 translated bade mto molecular wrmda. 
Tl^ fonnula a« of the greatest value in restnebng 
the field of experiment and where changes of glaze 
composition have to be made. 

In order to use formulaj, one needs to use tlie chemi^ 
form of shorthand, in which each clement is represwted 
by the first letter of its Latin name, or by two Irttem. 
when one is not convenient. In such a manner H is tne 
letter representing hydrogen, the lightest of tl« eletn^ 
with the atomic w^ht of I: Pb are the letters 
sentine lead (the ^tin name is Plombun^j«th the 
atoiSc waght 206.4, as 1 atom of le^ is 206A tua^ 
heavier than I atom of hydrogen. Wh^ a substance jz 
a compound two or more elements it is rem«entea 
bv the appropriate letters, called symbols, following 
each other, '^us PbO represents a compound erf 
and oxygen, with a molecular wcifbt <rf ^,4 which is, 
of course, the combined weight of the lead and oxygen 
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at^ded together. When the symbol is followed by a 
figure it means that the atomic weight of the symbol 
letter must be multiplied by the numba following. Thus 
AljO, means Al atomic w^ht 27 x 2 ^ 54; 0, atomic 
weight 16 X 3 « 48, The combined weight of the two 
elements in their respective prcporticos therefore is 
54 + 48 ^ 102, the molecular or combined weight of 
alumina. From this it can be seen that the formala of 
a chemical compound is a shorthand method of writing 
down the propmtioos of the different elements forming 
the compound. Where the symbol is preceded by a 
figure on the same linp as in 2 ,Ah 09 it means that there 
are two units of the compound equalling, in this case, the 
number of 204. Thus the fonnula for clay represented 

a AlsOf 2Si02 2HtO has the molecular v^ht of 258: 

0, 102, SiOj X 2 = 120, H»0 X 2 ss 36. 

total 258. 


Table of the Atomic Weights of the Elemeots ueed 
in Ceramics. 


£lMM< 

SyiM 

K2Pt!l 


S>nitM 

“3B3r 

AJiiouHsm 

M 



Ua 

at 


Al 

IMS 

790 

KcrufT 

UMyiibefH 


MOJ 

MO 

Itejtn 


m.4 

BkM 

Hi 

M.7 

IVMtata 

ea 

nae 


H 

lie 


B 

iiA 

CxvM 

0 

IfO 

RmMw 

B( . 

•ao 


p 

91S 


04 1 

117,4 


PI 

IM.t 

C*)dM 

c* 



X 

SO 

CtfM 

C 

ISO 


Se 



a 


SdWM 

SI 

MS 

cap»aha 



aifv 

M 

ICCO 

2e: 

0i 


Mtm 


go 

c« 

1 ss.o 


Sr 

07« 


J» 

' iiri 


s 

sao 

CM 


1 lf7.0 

Tilkitf 

T« 

jers 

lli£2" 

Ir 

1 1 0 

IM.0 

Tta 

TR*«m 

Sa 

n 

lies 

4ae 


r» 

M.0 

Vnal«m 

V 

1 MU 

Lm4 

p» 

MTS . 

nM 

Zb 

1 eM 

UtUsn 

UmMu> 

ti 

Mi 

a« 

S4S 1 


Zt I 

1 MS 






















Table of Pottery Compounds, Minerals, etc. 
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In the chemicai fonnula ol a glaae there aie three 
divi«ons* each of which expresses a distinct function. 
On the left hand are the bases, which are the J 
thee indicate the nature of the glaze, such as lead, 
bme or alkaline glaze, etc. As aU glazes ate siha^. 
or ^cates and borates, this is the usual wfy of ms- 
tincuishing them. In the middle is the aJurama or 
art^hoteric; these regnJaU the bebavioar of glaze 
during firing, makiiii it more viscous or md 
nrevoting a too-r^ flow. At the nght band stand the 
adds {the chief being sUica), the dominating fa^ 
with which all the other mgr^ents combine, and which 
controls the behaviour of the glaze as a whole, r^og 
br lowering iU melting-point, and r^atmg fitting 
of the gto to the body. In the following table giving 
the basSin order of fusiliility and setting out the vanoiw 
oxidtt in their three divisions, R stands lor the metal. 



From the foregoing, it will be understood that 
must have adds and bases, as also have clays. Sdica 
is the potters' chief add substance, for it conibmcs 
readily with bases under beat. Boric add being more 
fusible than sflics is only used in soft glazes, e.g, those 
having a lower maturing point. 

Some important factors about glazoa. 

A glaze being made by corobinir^ certain of the bas« 
with the add substances, the proportion of add to is 
variable within limits. A glaze must be a bi-suicate; 
having more than one equivalent of add to one equivalmt 
of base. The molecular weights represent the proportion 
in which th^ combine. One or more bases may be used, 
but the more bas« used produce a mote fusible gia«. 
The bases must always total unity. Lead is the only 
satisfactory base used alone, although it is possible to 
use soda in this respect. 
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Much of the skill of glaze-makijif lies in selecting the 
vaiious iDaterUls to fit the fonnuU. It will readily be 
seen that it is possible to work out many recipes ta fit 
the same formula; each redpe dviag a somewhat 
different glate. some of which would be suitable for one 
body aj^ some for others. Od the other band many 
recipes^ which toay be <^uite different from one another 
may be found to be very similar is formula. It will also 
be seen that a vast fielS of experiment lies between the 
limiting fonuuke of the base»'-aluiiuna*$Ulea ratio, but 
a vaster unlimited and uncontrolled field lies in permut¬ 
ing the figures of the redpe. Thus the usefulness of tbe 
formula ues in tbe adjustment of glazes through it, as 

S ven recipes will need adjustment if they are to fit the 
ifferent conditions brought about by tbe use of different 
bodies, firing conditions and ingredients from different 
sources. Only practical testing and adjustment will give 
success. 

A simple form of lead glaze having the formula 
Pb 0 .2Al,Os l.TSSiO, could be worked into a redpe e.s 
follows, using lead oxide (litharge) china clay. Qint. 
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China clay is used in glazes to supply the alumina. It 
also nves the glaze tbe necessary adhesion to tbe ware. 
The HiO bums away, so it does not enter into the 
ultimate composition, but it must be taken into account 
tn calculating the molecular we^ht of china clay. Flint 
is practically pure silica, so is <^uart 2 , which could 
have been nsed in pla^ of the flint. If white lead 
(lead carbonate) had been used, 3Pb 0. H|0, 2C O, 
molecular weight 775. the reading would bo as follows, 
as only .33 molecular parts of white lead are required to 
give one molecular part of Pb 0, 
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Owing to the poisonous qualities of lead, it would be 
much better to use it in a fritted form as lead nten^ 
silicates. An excellent type of lead elase with the reape 
65 white lead, d6 flint, IS Cornish stone 
will be found to give better results as the use of Corrush 
Slone brings into the formula other bases as well as 
supplying alumina and silica. 

By dividing the redpe parts by the molecular weights 
of the corresponding materials, the molecular parts of 
the fonnula could be found and then by adding together 
the figures corresponding to the basic oxides, etc., ud 
dividing the results by the total of the bases, to give 
unity to the bases, the formula would be found. 

Tons the stoneware glaee having the recipe 
Flint 7.9 

Whiting 13.0 

China Oay 6.7 

Potash F^spar 72.3 

would be woritsd conversely and tabulated. The mole¬ 
cular formula of the main materials being given as follows, 
potash felspar, K,0. Ai,0„ 6Si O,: whiting. Ca : 
china day. A1,0^ 2SiO,. 2H^; flmt. Si 
molecular weight of flint is $0, consequently pam 
^ weight introduce ^ 0.13 molecular part of the 

flint that is of ^ O,. The molecular wdght of whiting 
is 100, consequeoUy - 0.13 parts of a 0. since the 
C O, is eliminated in the firing of the glase. The mole¬ 
cular weight of china day is 258. consequently ^ * 
0.025 part of china clay, but 0.02S molecular part of 
china clay introduces 0.025 part of AUOs, 0.025 X 2 
part of Si O, and the same o^ H,0 which is eliminated 
m the fire. The molecular part of Si O, must be cnter« 
into its tabulated column. In the same way. the molfr 
cular weight of felspar is 558, consequently SI “ 
part of felspar, but 0.13 molecular part of felspar 











iAtrodaca 0.13 part of K<0,0.13, of AUOt, and 0.13 x 6 
a 0.780 part of Si O,. Tabulating the results we 
obtain- 
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The formula thus obtained is therefore 
130 ^} -^SOSiO. 

The sum of the bases U .280. If we divide the coefiieieot 
of oxi^ by this quantity, we obtain the unity of 
the bases aod the correspoDdu^ balance of the glase; 
in the following formula 

i ao} •« sio. 

For greater accuracy the percentage compositicn from 
analysis of the materials should be used, where these 
axe available. When unavailable, one can only assume 
ideal proportions, Rul^ for this calculation are:— 

{a) I^d the percentage chemical compo^don of each 
material used In the redpe, and set out in tabular 
form the proportion of each constituent. 

(b) Add together the figures of all the same constituents 
when they occur in different ingredients in the recipe, 
so as to the total proportion of each constltnart, 

(c) Divide the total amount of each constituent by its 
molecular weight. 

(d) Bearrange the results in the order bases, amphoteric, 
add. 

(e) Divide the resolts of (d) by the total of the bases, 
so as to bring the bases to nnity. 

This method m calculation is cu the greatest value 
when the accurate composition of tbe raw materials is 
known. In trying out dllfecent recipes, it may be found 
that they give almost identical results in the kiln. 
Formula; can explain that and errors in the com^sition 
may often be corrected in a manner impossible otherwise. 
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Despite these advantages, there are many disadvantages 
io the use of formulae, vanatioos in the composition cf 
tbe raw materials can be troublesome and. in some cases, 
minute quantities of ingredients present in the raw 
materials, which may be too small to be bcluded in the 
formula, can influence the |lase. Nevertheless, the use of 
formula in sorting out recipes into various classes, gives 
the glaaer a basis upon whiw to work, and a system upon 
which to build u^ a glaze, and above all. knowledge of 
what be is dou^; without this, bewilderment and 
disappointment can only ensue. 

Raw Materials for Glazes. 

The materials used should be carefully chosen so as to 
ensure a glaze maturing at the right temperature, and 
bavin? the desired properties. Thk is important with 
regard to tbe materials supplying tbe fluxes; potash, 
for escample, would supply a more fusible glaze li added 
as a soluble compound than if it were added in the 
insoluble form of felspar or Cornish stone ; but if it is 
not desired to frit tbe materials, only insolnble substances 
cao be used, as the glaze would unnux itself on the surface 
of the pot. Tbe following are some of the principal 
materials used in glazes. 

Lead Ojxfda may be used in the fonn of red lead, 
white lead, litharge, galena, lead monosilicate (a fritted 
form of lead). 

Potash may be introduced in the form of felspar. 
Comiih stone, potash or nitre or in the form of wood ash. 

5oda may be used in the form of soda, borax, soda 
felspar (aJbite). common salt. 

Zljie Oxide in the form of the oxide. 

Megaesix in the form of the oxide, magne^te (mag¬ 
nesium carbonate) or talc. 

Berium in tbe form of witherite (barium carbonate) 
or barytes. 

Calciazn in the form of whiting (calcium carbonate), 
or borocalcite. 

wViunisa may be introduced through many sources, 
chiefly china clay or other clays, felspar, Cornish stone 
and other alumina-sUloates. 

n 



Silica i$ introduced in the form of free silicft through 
flint, quartz, sand, and in the combined state, through 
day, leUpar, stone and other silicates and alumina* 
sUicates. 

Boric Acid may be introduced through boric acid, 
borax, borocalcite. 

Fritted Glazea and Calculationa. 

Fritted glazes consist of those Id which part of the 
constituent materials are soluble in water, such as borax, 
soda. etc. These materials are fused or fritted with Mrt 
of the insoluble materials composi^ the glaae. This 
pre*inelting of the soluble parts with some of the in- 
sduble parts of the glase, renders the resultant frit 
insoluble. The frit is then mixed and ground with the 
remainder of the insoluble constituent materials, making 
the final glaze mbctnxe. 

It is not good practice to frit all the materials together 
both soluble ana insoluble as a wholly fritted glaze does 
not suspend well in water, and also it is a costiv business: 
Imt fritting does ensure a more homogeneous material. 

The use of Frite—Fflttlag. 

Various frits may be purchased from potters’ suppliers, 
but it is not usual to aUclose the composition of them, 
therefore users are at a great disadvantage. Frits are 
usually of two kinds; alxaline frits and Doracic frits. 
These two kinds produce different colours when stained, 
sc that when a glaze of a puticular tint is required, a 
frit of the suitable composition should be used. Frits 
are usually prepared in a special furnace of the rever¬ 
berating type. When the molten mass is fluid, it is run 
off into c old water and afterwards ground in a porcelain 
hall mill. When only a small quantity of frit is required, 
a crucible may be used: or a saggar may be used and 
heated along with other saggars containing ware. When 
a crucible or saggar is xised, it should have its inner 
surface rubbed finely ground flbt. so as to prevent 
adl^on of the frit. The saggars must be brolun and 
separated from tbe frit, and care taken to remove all 
particle of saggar or crucible material from the frit. 
The time of fritting should be as short as possible as 
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they lose alkali and become less fusible by prolong 
heating; nor should the tenperature be than is 
necessaty. 
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There can be many variations in frit comp^tiori. but 
all should possess tbe required qualities of insolubili^ 
and low melting point. It is usually necessary to include 
two bases as as silica, in a frit, to secure insolubility 
in the |la 2 «. Potash and flint done, do not ensure 
insolubility onJess lime, lead or other suitable base is also 
present. Fritted glases are better than raw glazes for 
certain types of ware; they axe often more shiny and less 
easily scratched and. as a rule, more fusible and better 
for use with underelaze colours. As some fritted 
materials lose t consiaerable amount of weight by b^g 
fritted in the form of water, etc., calculations must 
made before the final mixture of frit with the other parts 
of the glaze can be made. In cases where the leas is 
unknown, a calculation based on the approjdmate 
losses of each constituent nuy be used. Felspar and flint 
undergo no loss, but china clay loses its 36 pa^ of water; 
whiting its 44 parts; and borax loses ISO pa^ of each 
equivalent measured by Its molecular weight. Put into 
percent^e the following table is of use. where tbe 
compositjon of the materials in use is invariable. 
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.25 Na,0 2,10 Si 0, 

The following formuk .20 K,0 .3 AltOj .50 BjOa 
.30 Ca 0 
.25 PbO 

could be worked as follews—Frittii^ aU the soluble 
substances with part of the insoluble substances. 
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Table for the calculation of the Frit mixture 



The ?rit mixture is therefore 95.5 Borax 

55.6 Potash Felspar 
30.0 Whiting 
25.8 China Clay 
18,0 Flint 


Table for the calculation of the remainder of the 
Glaze Formula 
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According to tbo coav^mon table of loss in v^eight during 
Fritting 
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Siace 224.9 parts of frit mixture are found to give 
163.088 parts of frit, the recipe of the mill mixture is t— 
163088Fnt 
55.600 Potash Felspar 
66.750 Lead Carbonate 
24.000 Flint, 

Mfitt Glazes may be obtained by a number of means, 
and are known by the definitions wmcb indicate the type: 
alumina matt, sine matt, lime matt, etc. 

In soft matt glazes, the silica should be kept low, 
boracic add absent, and the alumina as l^h as possible. 
Zinc oxide does most of the work in wattuig a elaae. 

AoDlied to a soft daze, these princmles would give.:— 


»«•> 
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0.28 AlaO» 15 Si Oi. 


lime matts can be singly produced by adding about 
twenty per cent ©f vriutii« to almost any glaze. Barium 
matt by putting in about 0.2o BaO into the bases and the 
aliuniaa ratio ^b. The flrii^ range is narrow in this 
case, but certain colour effects can be obtained. Matt 
glazes require applying to the pottery rather thickly 
to obtain the b^ results, but the Insides of pieces of 
ware to be used for food are best coated with a shiny 
glaze, as matt gUses are oot so hygienic as shiny ones. 
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Stoneware Glaaee. 

Stonware may b. glued in v^15r,r,7S2; 

The bodv mav be fired to produce a hard bia^Jt and 

S^teu glared in the green or t^d state 
bodv ^ glaze are matured at the h^t. 

^ much^tter to fire the body 

(aS>ut 96(rC) to enable it to be ban<aed ^ 

iame oractice apphes to hard porcelain as, m both cases, 
X^^ SdT^turt toge%. The type e| 

Bristol gla«s which consist chiefly of anc. lune and 
potash bases give excellent results. 

Stoneware Glues Recipes. Temperatures 1250- 
to 1300* 


CaM«i^ 

niM 

Cam* ttew 
tiwawS* 
n* 0*d« 



All the above gla«s are leadlcss. as lead cannot be used 
above 1180*C, and they are aU raw glas«». 

Salt Gtoe. ^ . 

On a suitable stoneware body, which must be Wrww 


was in use UC VJC eass«. —. ss.--- ^ • 

its use nowadays U mainly confined to dr^ 
salt gla^, the common salt t$ decewposed by the n^ 
fusually about 1250*) fonamg sodium oxide (NaaO) 
ind hydrochloric add (HQ). The ^um wde com- 
bins wh the silica and alumina m the clay of the ware, 
forming a dase; the add escapes m the form of vapouf- 
It can usually be identified by a dight orai^e-p^ 
textur«> although this was often eliminated ipr coatii^ 
the ware before firing with an engobe of white buming 
clay and flint. 



Porcelain Glazes. 

For the softer type of porcelain firing, at between 
1280 * and 1320*, fWve found the following formula 
to give excellent results :— 

CaO 61 

K,0 .15 0.55 A1,0, 4.5 Si 0, 

Na,0 ,15 
BaO .00 

Redps. 

Limestone 12.200' 

Potash Felspar 16.680 

Soda Felspar 16.180 T?*uf materials 

Barium Cari»nate 8,546, matenais. 

China Day 12.900 

Quartz 26.600 

A v^y simple recipe can be found in a balance of 
Comish stone and whitin| in varying propertioos. 
Comish stone |_8_ 1101 

Whiting I 1 1*2*1 The stone supplying the various 
ba^, alumina and sUica—the whiling providir^ the 
additional flux. These glazes can also be applied with 
good results on stoneware bodies. A reduction in matuT' 
mg temperature conJd be effected by using borocaldte. 
Opaque and Coloured Glazes. 

Glazes are usually rendered opaque by the addition 
of tin oxide in varying percentages from about four to 
ten per cent but other cpacifyir^ agents are used. A 
glass may be opaque owing to uodissolved particles in the 

f iaze which m^ht become clear at a higher temperature, 
f a frit is used the opacifying apnt should bo btro- 
duc^ into the mill mixture ana not fritted. In the 
realm of c^oured glazes is a wide field giving scope for 
in^vidual expression. All glazes can be colourea, but 
it must be remembered that dilferuit glazes pt^uce 
different colours from the same colouring oxide. Not 
only do the various bases Influence the particular colour- 
mg metal, but also do the percentage of colour used and 
tbc atmosphere in the kiln, whether reduebg or oxidising. 

Abo the presence of boric add ; tin will affect certau 
coloun. Thus copp« in a lead glaze will give grass 
greens; in an alkaline glaze the lovely Egyptian and 

S) 


Persian bliies» whilst in a porcelain glaze and in a reducing 
atmosphere, it will give tf» copper reds of the Chinese, 
Smilatly iron cndde in small percentages wiU giw 
creamy and honey-coloured glaro when oxidised. If 
reduced in ieadless glazes, fine Celadons are obtained. 

It will readily be understood that the whole matter is 
one of testing through the medium of the fire, althou^ 4 
certain guides can be given. 

Colour Modifications due to variations In Glaze 


compositions • 
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The oxides may be mixed to give various tints. Rutile 
will give broken matt effect. When introducing colour 
into a transparent colourless glaze, it should be remem¬ 
bered that the addition of colour usually affects the 
melting pewt and cocffideDt of the glaze, so that the 
composition of the glaze may have to be adjusted 
accordingly. The addition of a colouring oxide usually 
makes the glaze more fusible but. if only a small amount 
of colour is needed, this could be Ignored. Tests however 
should always be made. 

Glaze Faults. 

While it may happen that body arvd glaze and tiring 
are so mutually adjusted that faults are abse n t, this is 
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the exceptioa instead d the rale, udess by cardul 
adjustment the faults have been eluainated. The ex¬ 
pansion on heating and shrinkage on cooling of ceramic 
materials, which may not neutralise each other, may 
cause craang, peeling or other defects. 

Crating. This is a sign that the glaie does not fit 
the body and means that the compoation of the glaze 
must be altered so that its coeracient d expansion 
corresponds more closely to that d the body. A little 
flint added to the body or glaee may ease the trouble, 
bnt it must be remembered that the addition of flint to 
the glare will render it less fumble. The substitution of 
a base d high molecular weight for one d a lower mde- 
ciiiar weight will increase the coeflicient of expansion. 
Sometimes underfliing of the body or overfiring d the 
glaze induces crares. Crazing does not always take place 
immediately upon cooling, but may happen days or 
weeks after firing. 

Paeliiig. Indicates the reverse d erasing. Its symp¬ 
toms are the glared edges of the ware flaking off. Tlie 
remedy is the reverse of that of crazing. 

Crattling or RuckUng.—ie&vifie bald patches. This 
may be caused by overgrinding of the glare, underfiring 
of the body, too much clay in the glare or ove^lasing 
(too thick a layer of glare). 

BUtiaring. This is usually caused by bubbles of gas 
produced during firing. They may be eliminated by a 
highly oxidising atmosphere. They may be caused by 
sulphur corapOTnds in the body being unable to escape 
thrOD|h the viscous daze. Often, refuing will climuiate 
blistering. Care should be taken to ensure clean biscuit 
ware free from grease, dost or damp spots. It Is good 
practice to brush the ware before glazing. 
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Chapier VIII 

Enamel ot Onglaze Decoration 

A t this final stage in the production of a 

ootterv. the sajae metallic coiourt can be appU^ 
S^vaHous ways. They are. how^t, mii:ed wth 
a flux usually of red lead, borax and flint, m 
to fix them to the glaeed surface of tU 
rive them glossinsss. The range of colours is the most 
«tenrfve ri all ceramic palettes; fine reds, pii^ and 
SSe pastel tints are available for, owing to ^ com- 
narativeJy low temperature at which thw ^ fired on to 
Se ware^(from 700“ to 950* centime), many more 
Metals can be used than is possibte for un^glaae. Yet 
they never have the same quality as the undetglase 

^^^extensive rai^e of colours and th^ ^abih^ 
toeetbet with the ease with whch they w be app^ 
and the fact that they can be cleaned off the before 
firing in case of error, make th^ a con^^t com- 
meroal method of decoration, and “ we find that 
bulk of commercial pottery is decorated by tlw ojiglMe 
methods. For direct painting they are awhed by the 
turpentine and fat oil medium as m undergla^ pamting. 

Retime* oil of lavender or aniswd is us^ to turtha 
the manipulation of the colours. These latt« nia y be 
soraved upon the surface of the ware or pnnted from 
COTw Plate isu Printiiti) and tb^ ore u^ extensi^y 
Si^oMlSe Uthography. dimel hair brus^ as supplied 
bv tM potters’ ceJounnen are the best for panting m 
enamels, as the oily medium stiffens ihOT and they are 
capable of bolding a good body of colour. They are 
obtainable in var^ shapes and sizes, Imw, tracera, 
shaders, etc. Lines and bands are executed on the 
lining wheel exactly as in underglaae painting (s« 
PkU VII). 
u 


Groucidlaylcig. 

Flat grounds of enamel colour can be laid by first 
ccaCuig the ware with a spedal grouDdlayiog oil thinned 
down with turpentine. Only a thin coating is needed 
and this should be applied with a flat brush. When it 
has become tacW. it should be dabbed lightly with a 
silk boss (a small pad of cotton wool coveted with Jap 
sUk): this ensures an even coating. Then, with a clean 
mece of cotton wool, the colour is dusted on lavishly. 
The colour adhere to Che sticky surface, and after it 
has dried lor a while, the edges may be cleaned up, and 
pattern can be swift^ drawn through the colour, giving 
the effect of a white lin^drawing siimlai to a scraper- 
board technique : or the ground can be left flat and fired, 
after which it may be painted on again {srs Plates XV and 
XV!). Any parts to which the colour must not adhere, 
may previously be covered with a water colour mixed 
with sugar or treacle. After the colour has been dusted 
on, the article may be plunged into cold water which 
dissolves and washes away the protecting matter, but 
leaves the parts coated with oQ and colour, unbanned. 

Gold, Silver, Plok and Oxidised Lustres. 

On the fired glaze and at enamel kiln temperatures, 
metallic effects may be produced by applymg gdd, 
silver and other precious metal preparations. They can 
be bought ready ifft use and are easy to apply by brush- 
work, They can be used in combination with colour 
work, but an important point in the firing of these In the 
enamel kiln is tnat the doors of the kiln should be left 
open until the kiln is well heated in order to allow the 
fumes to escape, otherwise the lustres will be sulphured. 
If the wares are coated all over with the metals, tlwy will, 
of course, have a metallic effect which nill be wrong 
eesthetically. A more correct use of silver U known as 
the mist procs&s, which gives a white pattern on a 
silvtf^ ground {see PlaUs XlX and XX)~ To effect this, 
the ware should be cleaned with a little whiting powder 
and the pattern painted in glycerine or similar suMtance. 
Ordinary vermilion water*coIour works quite well, and 
the pattern can be seen easOy, but it must be painted 
on thickly. This acts as a resist, so that the whole (4ec« 
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cao then be covered by the silver solution, which shoidd 
not be apcM too thKkly. Before firing, it is d a nut 
brown colour. Alter drymg and before firing, the piw 
mav be washed with water, which detaches the glycennc 
preparation leaving the white pattern, or it may be fit^ 
first and then pushed with wtntmg, which removes the 
rerist and reveals the white pattern on the silvered ground 
Thin fines may be scratched out with a steel point 
firing. Other lustres may be treated in this manner. (Jie 

has only to visit our museums in order to see to what 
excellent use the Stafiordshire potters put this process. 
Reduced Lustres. 

Anyone familiar with the bvely inidescent colourinfs 
of the Persian. Hispano-Moresque and Italian pots, 
cannot fail to be charmed by the results of this process. 
The reducing atmosphere of the firing causes an extremely 
tliin film of metal to be deported ou the surface of ttw 
ware thus producing ibe irridescence. The pottery is 
first produced into the fired gJasc state and an aJkalme 
gUsa or one having a small percentage of lead rendered 
opaque addition of tin oxide, should be used, 

Utoi this the piling is executed. The colount^ ^ots, 
cMmer ojdde, silver oxide, are mixed with a vehicle of 
dned china clay or red day, to which may be added a little 
treacle or gum arable to cause adhesion to the ware, and 
help in reduction. This pigment U then used for the 
painting. Much of the pigment coatii^ will be removed 
after the firing by rubbing, leaving the thm film of metal. 
The smoking or redudag of the pigment must be produced 
at the exact moment when the metab commence to volatil¬ 
ise ' at about 600* centigrade, just when the kiln is begin* 
ning to show colour. This thirf firing should be o x idis i ng 
imto this point, and reduction kept up for about fifteen 
nnnutes. Reductionmay be effected by means of resinous 

wood thrown into the mnffle. or by mtrodudng coal ^ 
The smoke-covered ware, after coofing, must be washed 
and rubbed before the lustre can be seen. 
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OD-gfa 2 « Printing from Copp«r p]ate». 

This is very siimlw to undecglase or bisciiit printing, 
except that the engraved Une need not be so ^ep and 
that a slightly different mixtore of oil 1$ used and also 
the glazed surface of the ware needs a varnish to ensure 
the transfer print stickiju to it. All the materials in* 
volved can m obtained ,tfOcn potters' suppliers. After 
citing onto the glost surface, the pottery requires 
firing to enamel temperature (about aOO* centigrade) 
to fix the colour, as enamel colours and not underglaae 
colours are used in this case. 

In the potte^ industry where large quantitis oi 

f rints are required, a press is used as mentioned in 
hapter VI. having an engraved roller. This produce a 
continuous pattern, printed on lengths of paper, in a 
aunilar manner to the method used for machine printed 
textiles ra;). 

Other Methods of Decorating Pottery. Tin Enamel. 

Apart from the three principal stages at which pottery 
can be decorated, slips on the day state, undeigUze on 
tbe biscuit, anH enamels on the fired gjaae, decoration 
can also be applied on the unfired glaze. This was the 
technique employed by the Italian and Dutch pottery 
painters. For pauiting on tin glaze special stanniferous 
colours may be purchased and used, but excellent results 
can be obtained by using the raw oxides ; cobalt giving 
intense blues; iron, re d dis h brown; manganese, purples; 
copper, greens, and antimoniate of lead, yellows, ’fhese 
may be mixed with a little tin glaze to give them body 
and glossiness, or the whole of the painting and back- 

! round can be sprayed with a iittle clear glaze before 
iring. Tbe techmque of painting on tbe unfired glaze 
is a little difficult, as the glaze is rather powde^ when 
dry. and is apt Co pick up on Cc tbe brush, but this may 
^ overcome by coating the glaae with a thin film of 
gum tragacantb, which gives a firm surface. The gum. 
like all other locatives and suspenders, buius away. 
For the best effects, Che painting should be execute 
with swift, dexterous strokes, and if possible, avmd 
retouching. The Italian Haiolica painters the 


system of first painting the whole of the d«^ in cobalt, 
aid over this foondation, were laid the other colour, 
velJow, green* purple, etc. There is much to be said in 
this method, as blue is the most dependable lA all cer^c 
colours and is greatly assisted by the tin g ^, so ^at 
if the other colours might bum away a little, the blue 
could always be depended on to give a com^te rendering, 
assisted by what remained ol the other colours. 

Tin Glaze Recipes to fire at about 980 ^ centigrade. 
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Stonewaree and Porcelain. 

The same technique of painting on the uniired glaze 
may be followed with excellent results stoneware 
elazes, the pigments m this case being conlmed to iron, 
fopper and ?obalt. At stoneware heals, the metallic 
onde require no glaze mbang with them, as ^ high 
fire them to sink into the glaze, and mdte thern 
sufBdeDtly to become flossy. Iron alone gives fine rust 
reds to brownish blatis, according to the strength at 
which it is applied, A rainnte percental o* coWt 
mixed with the iron pigment produces a fane bl^ki^ 
colour Copper, if reduced, will give fine copper reds. A 
little china clay added to the pigments peatly assJ^ 
their stability. The student would do well to study the 
fine wares of the Sung Dynasty, particularly the Tzechow 

Another inUresting form of decoration is cut glaa^ 
For this purpose, only glazes whicb arc still, and do not 
run can be used. 1 have used stoneware glazes apphed 
on to the uofired clay with great effect m this mann^ 
parliculariy the stoneware black glaze of 88 Co^h 
stone, 12 whiting, 8 red oxide of iron, fired at 
centigr^ with a reducing atmosphere. This ware 
only once fired, body and glaze maturing together. To 
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assist glazinf tbe raw clay, which is first dii«d, soma 

E Jne is added to the glaae, which may theo be 
hed on lo several coats, building up a good thickness 
oi glase. The glaze can then be cut throu^ to the body 
of the pot after tbe manner of the Ttechow cut glate 
stonewares {&ee PlaU XXIV). 

Other Treatments. 

In some treatments of raised line slip work, the inter* 
spaces are filled in with different coloured glazes, tbe 
raised line acting as a dam to keep tbe different colours 
separate, otherwise the glazes would run into each other 
during the glaze fiiiog. Tbe whole effect U similar to 
clolsonni enamels, and is capable of beautiful treatment. 
Seme cf the wares of the hfing D^asty were decorated 
in this manner. A further use of slip which originated in 
China, is tbe PaU-sur-paU method. In this case, fairly 
high relief designs are obtained by building up the slip 
by brushing, supplemented by the use of modelling tools. 
It is thus a combination of both punting and modelling. 
For the best effects, translucent bodies must be used, 
covered with tnmsparent glazes. 
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ChapUr IX 

Ceramic Lithography 

T his proces is ttsed extensively in the industry, 
and 1m partly replaced peinting on pottery (s« 
Plate XVlIl). Its imidcnse possibibties have cot 
always been artisdcally used to the best adv^ta^, for 
much of the work has Wi purely imiUtive of 
It is esseDtiaJly a mass-proouction method, and 1^ ^ 
other such methods, it rests upon UK»e respMSibk fiw 
the conception and control of the desgn as to what is 

the mas-production of beauty there 
no tfeuinent; it is only the production of uehne» which 
is wTOTg, It will be found, by experience, tl^t rt is just 
as easy and as cheap to produce good desgos as baa 
ones In this process, as in any other racdium, there arc 
limitations necessarily enforce*! by the proccM, but there 
are distinct advantages also. It can be us^ for mon^ 
chrome or polychrome decoration, but of course the 
medium can be best exploited in several colours. 

The process follows the same course as m ordmary 
lithography up to a certain point, when a transfer a 
made ftc design is drawn upon a smooth hthograpluc 
stone with blad: lithographic chalk or ink, bearing m 
mind that the design on tV stooe appears, on account 
of its transfer, exactly as it will appear on the pottery, 
and not reversed, as would be the case of printing od 
paper. The stone is then etched with dilated nitnc acid 
m the usual way. For those not famibar with the pro¬ 
cess, the method is as follows 

To Prepare the Stooe. Dust the stone on which the 
drawiM is to be made, with powdered ^ass a^ spni^e 
this with water until well mottled; Gnnd with a smaller 
stooe or levigatof to give a fine texture. The stone must 
be quite Gat. 
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Filing or ElcbiDg the StOQO. After the diewlng 
bee beta made, the whole surfece of the stone U dabbed 
over with e spon^fe containing: SO parts gum (arabic) ead 
one part nitric acid. Let it rest in this for twelve hours. 
The gum and add will sink into ev^ unworked part of 
the stone which partly becomes nitrified. NitriJiea lime* 
stone is net sensitive tc grease. 

Proving the Stone. Waah off the gum with spoi^e 
and water. Roll up on the top of the exisrii^ drawii^f 
with printii^ Ink. Never let the stone become dry; it 
must be kept slightly moist. When the drawing on the 
stone looks dark enough, take 4 print; if not dark enough, 
continue rolling nntil it gives 4 good print Then dry the 
stone with a fan, and dust it with powdered redn on 
cotton wool and also dust it with French chalk. Wipe off 
superfluous resin and chalk with cotton wool. With 
strong nitric add, live parts, to one part water, " boil ' 
the of the stone, but do not let this strong acid 
touch the work; squeaae water all over and mop up the 
strong add on the edges of the stone with a sponge— 
squeeze this over the drawing. Keep squeezing weak 
acid all over the stone several rimes, and then wash off 
with clean water. Dry the stone with rag and fan. Rub 
in pure gum (arable) with the palm of the band until this 
becomes dry, leaving this on for an hour or more. Wash 
off gum with water and then wash out the work with 
turpentine. Roll up as before and when the work has 
come up to full strength it is ready to begin printing in 
ceramic coloure. If the ceramic transfers axe to be in 
severd colours, as many prints as there are colours must 
be taken from the inked stone, Tliese impressions are 
transferred to other stones, by putting them through the 
pc^, and on each stone that part which is to be printM 
in one colour, is drawn or pdnted with lithographic mk, 
and the remainder of the drawing obliterated. Ea^ 
stone will then have to be etched in the same way as the 
original stone. To ensure the prints from the different 
colours registering properly, small crosses may be drawn 
on the comers ol the origmal stone, so that when tl« 
print is laid on «ch stone for its particular colour, it 
will register accurately in its correct place. 
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To pwt in ceramic colour, special ceramic litbo- 
CTaphic paper is needed. The quality known as Duplex 
Uthopaptuc Transfer Paper should be used. This is a 
film of specially prepared tissue paper, backed with a 
stiifer paper. At this stage, the first stone for printing is 
washed vAth turpentine: this removes the inkea drawing. 
It is then sponged with water and rolled up with a 
glased roller charged with special ceramic litEio«aphic 
Varrush, If this is too thick and tacky, it may be thinned 
down with a drop or two of boiled linseed oil. Only an 
extremely tbin film of varnish is required. Fan the stone 
dry and putting the Duplex paper face down on the stone, 
put it through the press. A print in vambh will be the 
renJt. On this, dust the ceramic colour with cotton 
wool, the colour will adhere to the varnish. Allow this 
to dry for 24 hours after which the print may be cleaned 
wiping with cotton wool and a little fine sawdust. It 
is then ready for the second stone, from which it is apin 
printed in varnish, and dusted with the second ccJour 
as before, allowing to dry and again cleaning before any 
other colours are printed; and so on until the whole 
design has been printed upon the sheet. In order to 
obtSn dark shades of colour, it is necessary to print the 
same colour several times over the same sheet. If the 
transfers arc to be kept for any time they may be coated 
with varnish by rolling up a clean stone with varrush, 
placing the transfers faM down on the stone and putting 
throu^i the press with a light pressure. After drying 
they can be stacked together and kept for some time, 
the varnish preventing rubbing. 

Tranaferriog the Print to the Ware. To put the 
transfers on to the pottery; the ware, in the case of 
enamel colours, is first coated with a thin film of ceramic 
litho size, thinn^ with turpentine if necessary. This 
is allowed to become tacky. The transfer is stripped of 
its stiff paper backli^, placed in position face down, 
and rubbed on with a piece of cloth, sponge or roller. It 
can be further rubbed with a sponge lubricated with a 
little soap, this ensures perfect contact. It is then damped 
with water, which penetrates the tissue pap^/ sind acting 
on its gum coating, renders It soluble. causes the 

paper to peel off. leaving the design on the pottery which 
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after being vviped of any scum around the pattern, is 
fired at enamel heat. 

The advantages of lithographic transfers, to the 
industry, are that any number of prints of an edition 
can be ^oduced, and that many colours can be aimHed to 
the ware at one operatMO. always giving umfomuty. 
Zioc plates may be used in place of the stones, and unde r * 
glase as well as onglaze transfers can be made, but the 
process lends itself more to the onglaxe method, owing 
to the rather thin nature of the colourings. 
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Chapter X 

Packing and Firing 

The Blecult Fire. 

M uch win depend on the nature ol the body used, 
its temperature required* and the type of kito 
u&ed* as to its method of packing and the duia- 
tioQ of the firing. In every case the " green wares ” must 
as dry as possibie* an& the early stages oi the tiring 
taken very slowly if undue loss is to be avoided. Wet 
gc^ or rapid firing are likely to cause explosions amoi^ 
the pots. It is estimated that there is water in a chemi¬ 
cally combined state in clays heated up to 600** or 700 ® 
ceoti^a^. and this has to be driven off carefully in the 
form of steam. If the be an open flame, safari 
must be used to protect the pots from the fierce h^, 
but if a muffle is used or an electric furnace* the clay 
ware can be stacked on fireday shelves, supported by 
strong fireclay props (F*g. 67). Earthenwares may be 
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€mb«d4ed in a refined ailica sand to coonteraet war^nf, 
but cbica goods require bedding is powdered flint or 
alumina. As stonewares and hard pa^e por^ains are 
onJy soft baked (about 900” centigrade) at this stage, 
they i^uiie little as^tance in this respect, and canbe 
baked in an flame or enclosed. 

Pottery in tbe biscuit fire does not stick together and 
shapes can be placed one on top of the other, or small 
shapes can be packed within larger ones. Biscuit firing 
is best proceeded with slowly, np to tbe required tempera¬ 
ture, and the temperature held at its mammum m a 
short period in order to soak the wares thoroughly. 

Temperatures can be judged bv u^g cones, ban or 
trial ri^, or by pyrometera, rat these latter Instruments 
are expensive and for scbu^, or the individual crafts¬ 
man. cones or ban will suffice. These bend at given 
temperatures and they can be obtained fn^ the manu¬ 
facturers to suit all temperatures, vrith about 20” 
centigrade difference between the various numbers. It 
1$ advisable to place in the kiln several cones with numbers 
approaching tbe required temperature, and one above it, 
in order that tbe rismg temperature can be watched, 
and not e x ce ede d. Cones give approximate temperatures, 
and are Judged to record tbe particular temperature 
when half bent 68). 



Ftf. ee. c«wi, 
tefine 4ni ttfler 


An excellent spy-bole may be constructed into the 
tririckwork of tbe kiln door by building in a length of 
three inch iron piping, partly sawn, with a slot to take a 
four inch by four inch sheet of mica. This enables one’ 
to watch tfie firing and the cones without having to 
withdraw a plug {Fig. 6©). 
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The Glaze Fire. 

Great care is needed in the packing of ware for this 
firine for the pots must not touch each other as the 
Blase would cause them to stick together. As 
wares require as complete a glanag as is possic^, they 
must further be balanced on pin pomts of retrarfc^ 
material in the form of stilts, spun, etc, {Ftgi. 70 and 71). 
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These exe piociiiable in various akes aod shapos to suit 
aU purposes, but skill and mgenuUy are needed to pack 
a kiln economically and with as few stilts or spurs as 
possible. If an open Same kiln or oven be used, sealed 

3 lit are necessary (sm PlaUi X and XI). but in a 
e. shelves and pr^ can be used A little space 
should be left between the wares, because some glases 
ace apt to bubble and blister duriiig the fusion of the 
glaze particles. 

Volatile colouring matter in glazes nay affect sui* 
roundii^ work, aiu for this reason should kept 
separate. A rapid fixe may be used for glazed work, 
and once the maximum temperature has been reached, 
it may be immediately relinquished. It is bqd practice 
to attempt to Are biscuit along with glazed wares, as the 
steam and gases are injurious to the glaze. 

The Enamel Fire. 

Enamels are nearly alwat^ fired m a muffie kiln, but 
they can be fired in sealed saggars. In this case also, 
the waxes must not touch andthey must be balanced 
on stilts, as the fire, although low in temperature, 
slightly softens the glaze, and would canse injury to the 
pieces if they touched PUU XlIV Cracks or crevices 
m the mufoe slrould be sealed with fireclay stopping, 
for the fumes have a deleterious affect on the wares. 
Fireclay shelves andprojK axe used, or cast iron perforated 
slabs and props of suitable thickness and strength. 
Enamel kiln heats are usually between 700^ and StlO^ 
centigrade. 

Atmosphere in Kline. 

The nature of the gaseous atmosphere is kilns has an 
important influence on the wares being fired, for various 
effects are produced on the colonxs and glazes, which 
may be either oxidised or reduced. In an oxidisiag 
atmosphere there is an excess of oxygen present; in a 
reducing atmo^bere there is a shortage of oxygen: in 
a neutral atmosphere neither oxidation or reduction can 
proce^. The phenomena of combustion is either com¬ 
plete or incomplete; in the former case sufficient, or an 
excess of oxygen is supplied to oxidise all (he fu^. In a 


r^odng fitt there is incomplete combusCico, and the 
atmo^ere being; hungry lor cx^en, will attract it 
from any source or substance wnjch may be present. 
This affects t2» colouring oxides present, reducing them 
to a lower state of oxidation. 

Most ceramic articles require an oxidising fire, but 
certain colouring effects, such as the cwper rod ^ases 
of the Chinese, and the Celadon glazes fprodaced from 
reduced iron oxides), as well as all true lustres, require 
a redncing tire. The colour obtained from copper oxides 
in an oxidising atmosphere is green or blue-greeo, 
according to the nature of the bases used in the glaze, 
but the tame glazes, panfculaily the h^h temp^ture 
stoneware and porcelain glazes, when reduced, will give 
copper reds, from a liver colour to an Intense blood red. 
The fouge /lambf and peach blo&m of 

the Chinese ate «^lent examples. In a like manner, 
about two per cent of iron oxide in a high temperature 
glaze when oxidised will give warm creams, but if 
reduced, the cool sea gnen glazes of great beauty, known 
as Cela^n, will result. 

The manner of producing a reducing atmosphere varies 
according to the type of knn used, but in short, a smoky 
atmosphere, instep of a clean one, must be m^uced. 
In an open flame gas furnace, this is easily achieved by 
cuttiog down the air supply to a minimum, and increasing 
the gas ratio. la the case of a muffle furnace, it may be 
necessary to iotrodoce u;to the muffle at the right time 
resinous wood, in order to create the necessary smoke. 
The duration o! the reducing fire varies aceordfr^gly, but 
it is necessary to reduce the metallic oxides as they begin 
to volatilise and before the glaze particles fuse; for. If 
an impervious skin forms, little reduction can occur. In 
most materials the most effective reduction occurs 
betweeo the temperatures 900^ to 1000* centigrade. 
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Approximate temperaturea used for difiereat 
bodies, glazes, etc. 
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ChapUr XI V 

Kilns: types and construction 

W ITHOUT the xocans of baking, potteiy cannot 
be made, so the kiJn or oven forma the most 
importaait article of equipment whWher 
potter be an artist-craftsman, student, or an industrial 
manufacturer. The heats necessary for the firing of 
even soft types of pottery are intense. It is therefore 
important that the best possible of kiln should 

always be obtained, for upon it, and its possible neat 
range, will deperui the ty^ of ware to be made. The 
important factor is the conservation of heat. 

Th^ are many types of furnace from the prunative 
ckmp kito, to the modem industrial continuous tunnel 
oven All kinds of fuel can be used—wood, coal, coke, 
oil gas and electricity. Much depends on the type of 
fuel available as to what type of kiln should be selected. 
It U around the kiln that the whole production of tbe 
potter revolves, and upon its products he must stand 
or fall. 

Much good work is being done in the construction ol 
electrical furnaces for the oaking of pottery, and some 
exigent small kilns, suitable w schools and expen- 
tnental work, can be purchased. Electrical kilns are 
extremely easy to operate and require little attention. 
Tl^ alM provide an extreme^ sweet and clean atmos¬ 
phere, fr« from fumes, etc. ^he chief difhcnlty in the 
Mddng of pottery by electricity lies in the fact that the 
heating elements do not stand up to high temperatures, 
althou^ much progress is being made to provide better 
elements. 

In the cases of tbe other fuels, kilns may be cl assified 
askilns for direct firing, and kilns with indirect 
firing or muffles. Of tbe former there are 
P) Kilns with horizontal draught, such as tbe 
Newcastle or Cassel kilas. These kilns have a long 
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chamber with a fireplace at ooe end arid a ehimoey at 
the other. The flames aod hot ^ases travel amongst 
the war« in the chamber and then pam up the chimney. 
These kilns are somewhat wasteful In f nd and irreirular 
in heating (Fig. 72). . . 


Fti- 72. tioritonl*l~(tr»uik/ >i2a. 



Round up-draught or rectangular up-draught. 
The round up-drat^ht is a common type« geneHJly in 
use for fiiiag both biscuit and glare, tt consists of a 
beehive shaped chamber, into wruch tbe fire enters at 
the bottom, rises upwards among the wares, and finally 
passes away through one or more openings in the root. 
The number of fires arranged around the base varies 
according to tbe size of the oven. This type sometimes 
has two chambers, one above the ether, these are used 
for bumiog porcelain; tbe bottom chamber for the glase 
which requires the most heat, and tbe upper one for tbe 
biscuit which only requires a low temperature. These 
open flame ovens require saggars to protect tbe wares 
from the flames (fig. vS). _ 


(3) or round down-drau^t kilna. In 
tbse types the flames are deflected by the dome shap^ 
roof, and are led downwards to pass out throngh flues in 
the floor of the kiln, M a flue connected to the 
chimney, A doMm*draught kiln tends to heat up the 
contents more uniformly, and can be more economical 
in fuel (Fig. 74). 




Fi{. 74. Rtmi kU». 
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Muffles. In this case the flames do not difectly enter the 
chamber but are led around it by flues, and escape into 
the chimney, hfuffle furnaces are used chiefly for enam* 
elled wares, as it is not posaible to attain the hi^b 
temperatures with a muffi^ furnace, as it is with an 
open flatne. All these are known as itti frmiHen i types, 
as they have to be packed when cold, fired, and cooled 
off, before they eaa be emptied. 

Gontlauoua KJlns. These are long tunnels with a fixed 
central firing sone, through which tracks, bearing the 
wares, pass very sbwly, going in cold, passing through 
the beat, and emerging c^d at the opposite end. They 
are the latest types used in the industry, and provide a 
continuous and steady form of firing (see PlaU XIII). 

There axe many variations of all the above, and also 
kilns with several connected chambers, both horiaontally 
and climbing obliquely, 

[q selecting a Uln, the right choice for its particular 
purpose is very important, as a mistake may cause 
umitations and difficulties. Schools require small com- 

S ict kilns which can be fired during a normal school day. 

as-fired muffles are very conveiuent, if sometimes 
limiting in temperature, but atmospheres, either redndng 
or oxidrsmg, can be obtained quite easily in them. I have 
used a ga^r^. with forced ^ught. open flame furnace 
with regenerators, by Oibbons Bros., of Dudley Port, 
with great success. In this kiln ahnest a^ type of ware 
can be fired, and temperatures up to 1360 ^ centigrade 
can be reached in 4>out eight or ten hours. Oxidising or 
reducing atmospheres arc obtainable by increasing or 
decrea^g the air supply, and its c^adty of about 
eighteen average siM saggars, makes it possible to 

S iroduce large or small pots, sjid of a quantity necessary 
or a sebooT or institute. 

KILN CONSTRUCTIDN- 

The construction of large kilns for commercial ud 
industrial purposes is a matter for experts, and it requires 
considerable experience and knowledge, and also I^Uy 
skilled workmanship of 4 specialised nature. Small kilns 
for schools, the individual craftsman, or for small studio 
pottery, can be built if attention to certain factors is care- 
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fuUy Coa^erable )Qiowltfdge would be gained by 

builduig small and easily constructed experimental kilns. 

An important probl^ which arises witb the building 
cf a kiln to be tired with fuel other than gas or electricity, 
is the chimney stack. This has a dual function^to 
create the necessary draught, and to conduct away the 
smoke and fumes; and with regard to the latter factor, 
it must be borne in mind that local authorities have 
rules and r^ulations about the height of chimneys. It 
is advisable to find out these r^pilations according to 
the locality before beginning to build. In some cases It 
has been known that the cost of the chimney eycecded 
the cost of the kiln itself, due to the height and thickness 
demanded by the local authority. 

The site and foundations are important, as a damp 
foundation will easily absorb the heat. A bed should be 
laid of ^>out six to twelve indies of waterproof concrete 
or blue engineering bricks, and this should be insulat^ 
from the beat by a layer ^ insulation bricks. These are 
highly porous bricks produced by mixing combustible 
matter, such as sawdust, etc., with the day mixture, so 
that when burnt, holes or pores are left in the bricks. 
Ttw are almost aoR'Conductive of heat. Silica gravel 
could be used if preferred. 

Side walls of kilns require about four and a >»alf inches 
of insulating bricks or itieselguhr bricks, and the crowns 
some two and a half to live inches of insulating material. 
The bricks for the different parts of the kiln must be 
suitable; firebricks for the hottest parts, and ordinary 
bricks for those parts not directly m contact with the 
beat. The joints should be as thin as possible and a 
refractory cement—fireclay and fireclay grog—used 
instead of mortar, and the joints should all be broken 
to ensure greater strength and to prevent any cra^ 
(which may develop when the kiln is fired) from extend¬ 
ing. Braangs of steel bars or rods may be used to 
strengthen the outer walls. 

Tbe chimney should be ample and strongly built, so 
as not to permit the beat to escape through the walls, 
which would reduce the draught power. Some form of 
roof protection from rain, wind, snow, etc,, is advisable, 
in order to keep the kiln, fuel and approaches dry. 
ice 





















PLAN 


Fit. 7^ ^ Mgn M a nuU m*fig K&i, 

Id Figs. 75 and Tt*. wili be touod d»giis for small 
kilns to suit the artist^raftsman or schooL Fsg. 75 la a 
kiln with a direct fire, quite capable of attaining any 
reaaoDable temperature for either biscuit or glaze firipg 
The plan is self-explanatory and the kUn could be b3t 
by any bricklayer and fired with whatever fuel is avail¬ 
able, wood, coal, coke, or a mixture. Small saggars 









wouJd be needed io protect the wai«* from the flames. 
Tbe foUowmi; points should be observed m building this 
kiln; provision s h ould be made for a cooling bole nine 
inches long by four incha wide at tbe lop of tbe kiln; 
this could be covered with a fireclay quarry when the 
kiln s under fire. Tbe arch should abut the end walls 
and not be built on them. 

The openings in the floor, to permit tbe hot gases to 
escape and create the draught, should be four inches ^ 
one and a half inches near the bridge wall and four 
inches by three inches near the side wall, giving four 
posts. A short raidfeatber is built under tbe floor qaarrie 
to support the kiln bottom. The bridge may be formed 
with three inch thick fireclay quarries and tbe bottom 
flues covered with two inch thick fireclay quarries. All 
firebricks used for the lining of the firehole, kiln and 
chimney must be of suitable refractory material to 
withstand the high temperatures required. The doorway 
could be bricked up with a spy hole built-in {su Fig. S) 
and sealed with a mixture of sand and clay. Cast iron 
buckstaffs and tie-rods should be fixed at the corners 
when building, to Support the kiln under fire. 

Fig. 76 is a smaller muffle kUn for firing Iw tempera¬ 
ture glazes and enamels, saggars being unnecessary in 
this type of kiln. The muffle, m one piece, is of a standard 
size, eighteen inches lorm by fourteen inche high and 
fourteen inches wide, obtainable from the makers of 
crudblas and refractories. The design permits the easy 
withdrawal of the muffle through the doorway, should a 
renewal be required. Important points in the coostruc- 
tion are the four projecting bri^ which support the 
muffle. The arch of the doorway should be built to 
touch the top edge of tbe muffle, in order to s^ the flue 
around the muffle at the front. 
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Onyv waft, cauUsd ware, potiary (o imitate 
T>»4* various natoial matenals ^ ninng colooftd 
clays in airaU. 

or omte of aluminfiini, a coostitoent oi elayv Fora 
ahimias is a chemkaJ crodocl. 

Used witb lead gives yshow. Gtvos opacity when cased 
wiA other fUix^ 

Wood aad plant aabsa are osed to give fluu* 
pctaab and otagnetia) in glasas used m (be 
^arEaai. 

A firebrkk wall or open floe which preventa the 
flaoK* Ifcoa directly anectiag the wares in the oveo. 
Sooetimes oUed bfoe or Mack day. An exceeding 

e iic clay froo* Pevcei and Dorset. Fbmas u» 
(of esTtbaware bodies. 

Flat ilate Mplaster, tireclay or clay pancake, 
Barims onde wbicb is prodeced when barisa 
contpoua^aft heated. 

or Bu<iue. Clay which has bean fired once, bel oot 

ala^ 

bore fusible ihan lead. 

raiwnart phi pi at Qiot oscd foT plaeing glasod ware. 
Tbe nixteft of clay, etc., of which the potiaiy b 
made. 

A vadety of porcelain wfakh cootaios a 

large perceatage m caloaed ox bones 

m tbe coopOsilioa of frits and glares. Is a 

r erfui flax. 

called from Us shape, asoally an up^lraught 
oven or kiln (Fig. 73). 

A pile of ware w saggars. 

To reduce lo powder hy heat. 

A French name for sea gisen glaaes on Oriental 
stoneware and porcelam. 

The vfbratioae of a toning mol when held loosely. 
A wide tapering spindle crt wood or bard cl^ <si 
wldeb (be pot is impaM foe turrnng purposes. 

A hollow cylinder m clay or otber mattfiaJ used (o 
support pots during tonUog. 

A mixicre of sand, clay im water used to stop the 
cracks in the Uln door. 

Seger and standard, tell triangular pyranids made 
of |lase censtitueota. Tbeea bend and melt at 
varsoes temperatures (F^, 68), Th^ aft placed m 
the kiln where they can be seen throogh a mica 

E (Fig. 69). Seepage 101, 

ite m Peiunse. Used in and glaxea. 
>oel crating used for a decorative effect. 





CrystaiHitf gUiti 

St n Ju i m af s 
Bneitmiie TiUi. 

Fa**Hct. 

Fai a^. 

FeuU. 

FtTeci^. 

FtHSM. 

PrU, 


GsUiia Giaie, 


dost Fift. 
Own mn, 
Gfts. 

Grog. 

Hard Paiie. 
E9vd. 

Irvn. 



J'te^ 

Kaelm, 

Ittnans. 

£«UN, 

Mafoliea. 

Marli. 

Masitr Mould. 
Hugh. 


UnifiMatioiM} cricking of tbe glm cBus«<i ^ the 
cliM not fitting the b^y. 

. Cfyiui fonittlim in gleie*. 

UnpAckiag Um kiln. 

Ml We* which ire potou4 oader the gitue. 

Tiles iJi which tbe petten is inlaid wflh cliffencU 
celeered days. 

A fveoch name for flexed eertbsowarc. Vsed in 
£n^iDd tor hteeke of pottery meteriil, 

Hi^y pla»tk day. 

To trim and tms^ the surfaced of unflr«j pota. 
RefrsetOiV days; nsoeUy found below seams. 
Tbe fosM ingn^enu oi days and fives. 

HelttMl fobetures of sltca laj Quwe to r^er them 
insolubla, such as borax frit, alkaline frit, etc. Made 
by meltiu tbe infndients s!nd ruaning oat into cold 
water to mtier toe mas to asisi gni^inf. 

LAd su^bide. An old form ol 1^ gUao used oo 
Slip wares, obtained by dostuag powdered f alena ever 
the daypieca, and firing body and glaae at one piece. 
The glare fire. 

Unfira ware. 

French for stonewut. 

Cnuhed or powdered burnt clay or lireclay. Used 
for makiag seggan. etc. 

Trao porcelain. 

The bMtle necked chimney wUeb oaclosw the oven 
or kiln {Fig. 73. PlaU XI). 

Osids of—rive a wide range ef etiocM% They 
Apart liuibality to days; they are canfuUy cx- 
tnetad from white bodies. 

Machines on wbi^ pottery are made. Tbe 
jiuf* fs (be rerolvii^ wheel brad which holds tbe 
moold (Fig. 31). The Min is tbe ana which holrh 
the profile tool (Figs. *6^). 

The octeh oc key in a plaster mould to ensure 
comet rsftstenng of tbe pans. 

China clay. A fiae white, pure form of clay. 

Sieves of broiua wire for glases and slips (Frg. €€). 
A thin film of metal which gives an irrideacent shean 
on Mtt^. 

Iteliao tin glazed wares, looaely applied to eoroe soft 

0asea. 

Gays conaining saod g"*! lima, chiefly used for 
Mggsra drain pipes, etc. 

The original mould made from tbe model. *1*^ called 

tbe Um, 

Tbe fireclay hning or box which protects the wans 
doring fbing. 
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Ntvk^. AtmKpbcn between o od a tl c n and ledoclim in 

kiln Q^n{. 

O^SMs~ LtsInxE netaJJic spot* la hi^ tempentore uoe 

stained fbzes. 

Qtid»tio*. A plentM npply oi oxygen in t^e kilo finog to 

five ccanelete cembustioo. 

^^>• 11 . A type <n soft poredato biscuit used for figures. 

Ptemahit. Sw domish stMO. 

puaidtj. Tbc essential <risltty o< clay. eoaUlng it to be 

fliQolded. 

Piseuif. Packing tbe pots in saggars and kdlna (Ptg. 71). 

PotasM. An alkaKne base used in glases. Obtained trom 

felspar or plant adi. 

Pofcebfs, Translocent pottery. 

A machine educb makes tbe clay homogeneous 

J^TijmL-frrT jrat^uts which measure and record kilo tempera- 

tvee. 

Otupn iMfv. The CTcam eoleured eartbesware made by jedab 
Wedgwood. 

Pa/vVf m , An atmos^re in the kihi causod by inccenplete 
combottion It ledoces the aMtaUk oxides to the 
meuJhe state. 

Fire fating, iofudble at high temperatoxes. 

Copper red glues, product by tbe reductin of 
copper oxides. 

Cnide oxtds of tltaniun, is infusible ind pvee 
colours and glaaes a broken effect 
Fired day supports (or glased ware (Fig. F)). 
Fireclay Wics of various shapes, which protect tbe 
wares during liiiog, and a means of f^isg tbe 

kiln (F^. 67«wf 71.Fi«iaX)- 

TDe potters' chief acid substance. Infusible by 
itself. 

Liquid clay. 

An alkaline base used in glases. 

Tbe clay and water from the action of throwing. 

Clay supports lor placing gloat ware. Stilts (F^. TQ). 

An observation Mr in tbe kUn door oc wall (F(g. 69). 
Olases coBtainiog oxids of tin. 

Hard pottery usually fired above 1200* centigrade; 
is opaque. 

Recldiu ooloored usglaced and glased potloy. 
Expccutg day to the elements to improve Us qoabty. 

of cotting and alamming day i^tbw 
jt hooMgBneooa (Fig. 12). 


Ft 

Fxitr. 

Seddbs. 

Stifgars. 

Silks. 

St. 

Sleny. 

.spur s«f 
C^Spws. 

CUu. 

gfwwassr*. 

Tm« Ce0s. 
tVssMenxg. 
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